This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


iL^i&aQ@t 


Gift   from 

Dr.  p.s.  beuguieij: 


SURGICAL  DIAGNOSIS 


SURGICAL  DIAGNOSIS 


BY 

ALEXANDER  BRYAN  JOHNSON,  Ph.B.,  M.D. 

PBOFESSOR  OF  CLINICAL  8UBGEBY  IN  THE  COLUMBIA  UNIVERSITY  MEDICAL  COLLEGE; 
ATTENDING  SURGEON  TO  THE   NEW  YORK  HOSPITAL;    VISITING  SURGEON   TO  THE 
MOUNT  MORIAU  HOSPITAL;  CONSULTING  SURGEON  TO  ST.  JOSEPH^S  HOSPITAL, 
FAR  ROCKAWAY;    fellow  OP  THE  AMERICAN  SURGICAL  ASSOCIA- 
TION ;    MEMBER  OF  THE  NEW   YORK  SURGICAL  SOCIETY 


VOLUME  I 

WOUXDS  AND  THEIR  DISEASES  •  DISEASES  OF  THE  SOFT  PARTS  AND  OF 

THE  BONES  •  TUMORS  •  FRACTURES  AND  DISLOCATIONS  •  SYPHILIS 

THE  X-RAYS  •  THE  HEAD  AND  NECK  •  THORAX  AND  BREAST 

THE  ABDOMEN  IN  GENERAL  -  THE  PERITONEUM  AND 

INJURIES  OF  SPECIAL  ABDOMINAL  ORGANS 


WITH  ONE  COLORED  PLATE  AND   TWO  HUNDRED  AND  FIFTY-SEVEN 
ILLUSTRATIONS  IN  TEXT 


NEW    YORK    AND    LONDON 
APPLETON     AND     COMPANY 
1909 


CoFYRI(;UT,    1«»),    BY 

I).   APPLKTON   AND  COMPANY 


PRINTKD   AT  THK   API'I.KTON    PK1>»8 
NEW    Y«HIK.    U.   S.    A. 


TO 
DOCTOR  CHARLES   McBURNEY 

THE     (iKEATEST    SURGICAL    DIAGNOSTICIAN 

THE   AUTHOR   HAS   EVER   KNOWN 

THIS   WORK   IS   DEDICATED 

AS   A   TOKEN   OF    HIGH   ESTEEM   AND    IN 

GRATEFUL  REMEMBRANCE 


46297 


PREFACE 


In  this  work  the  author  has  attempted  to  treat  the  subject  of  "  Surgical 
Diagnosis  "  upon  fairly  broad  lines.  It  has  seemed  to  him  that  the  practical 
value  of  such  a  treatise  would  be  increased  if,  in  addition  to  a  description  of 
methods  of  examination  and  a  relation  of  signs  and  symptoms,  there  were 
added  some  pathological  data,  as  well  as  brief  histories  of  illustrative  cases. 
In  carrying  out  this  idea,  however  imperfectly,  he  hopes  he  may  have  suc- 
c<:»eded  in  giving  to  the  medical  profession  a  book  which  shall  be  at  once  a 
help  to  those  who  desire  to  study  the  subject  of  surgical  diagnosis,  as  well 
as  a  direct  aid  to  the  physician  and  surgeon  in  arriving  at  a  correct  diagnosis 
in  the  individual  case.  The  work  embodies  to  some  extent  the  impressions 
^ined  during  an  experience  extending  over  a  period  of  nearly  twenty-five 
years,  spent  in  the  surgical  wards  of  three  hospitals  in  the  city  of  New  York — 
namely,  Bellevue,  the  Roosevelt,  and  the  New  York  Hospital. 

In  preparing  this  work,  the  author  has  had  constantly  in  mind  the  needs 
of  the  practitioner  of  general  medicine,  and  it  is  to  him  especially,  he  believes, 
that  this  work  will  be  foimd  valuable. 

The  author  desires  to  express  his  gratitude  to  the  following  gentlemen 
for  permitting  him  to  use  illustrations  from  their  publications :  Dr.  Francis  S. 
Watson,  of  Boston;  Dr.  Greorge  Woolsey,  Dr.  Pearce  Bailey,  Dr.  M.  A.  Starr, 
Dr.  F.  T.  Brown,  and  Dr.  Frank  Hartley,  of  New  York ;  Dr.  Harvey  Gushing 
and  Dr.  Howard  Kelly,  of  Baltimore. 

The  following  gentlemen  have  been  kind  enough  to  give  to  the  author 
photographs  of  their  own  cases,  or  to  permit  him  to  use  such,  some  of  which 
are  reproduced  in  the  text:  Dr.  Charles  L.  Gibson,  Dr.  Ellsworth  Eliot, 
Dr.  Francis  W.  Murray,  Dr.  Lucius  W.  Hotchkiss,  Dr.  James  C.  Ayer,  Dr. 
Benjamin  S.  Barringer  (a  number  of  original  drawings  of  patients  and 
specimens).  Dr.  Lewis  A.  Gonner,  Dr.  Lewis  A.  Stimson,  Dr.  P.  R.  Bolton, 

Dr.  William  A.  Downes,  Dr.  Eugene  Pool,  Dr.  James  N.  Hitzrot. 
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viii  PREFACE 

The  author  wislies  especially  to  express  his  thanks  to  Dr.  Charles  E.  Farr. 
For  the  i)ast  five  years  Dr.  Farr  has  taken  photographs  of  nearly  every  ease 
entering  the  New  Y'ork  Hospital  which  could  be  of  use  in  this  bcw^k,  Avhen  it 
was  practicable  for  him  to  do  so.  A  small  proportion  only  of  these  could  be 
utilized  for  reproduction  as  illustrations.  In  many  instances  the  condition 
of  the  patient  forbade  more  than  a  hurried  snapshot  imder  imfavorable  con- 
ditions of  light,  and  for  this  reason  the  results  have  not  been  such  as  could 
be  utilized  in  this  work.  The  pictures  have  lx?en  taken  of  medical  and  surgical 
cases  alike  entering  the  services  of  the  physicians  and  surgeons  on  duty  in 
the  hospital,  and  I  desire  to  thank  these  gentlemen  in  general,  as  in  a  pre- 
vious paragraph  I  have  done  by  name,  for  permitting  me  to  use  the  material 
in  their  respective  services.  A  certain  proportion  of  the  photograplis  were 
taken  by  the  author  himself,  as  well  as  many  of  the  X-ray  pictures. 

The  author  wishes  to  thank  Dr.  James  II.  Kenyon  for  reading  and  cor- 
recting the  manuscript,  and  for  aid  in  many  other  ways. 

The  author  desires  especially  to  express  his  gratitude  to  Dr.  ( 'harles  Mc- 
Burney  for  a  large  collection  of  photographs  accumulated  during  his  long  and 
distinguished  career.  Jle  also  wishes  to  thank  him  for  the  advantage  enjoyed 
throughout  a  period  of  many  years  by  a  close  association  with  him  in  surgical 
work,  thereby  (»nabling  the  author  to  collect  many  of  the  data  of  surgical 
diagnosis  eml)odied  in  this  work. 

He  wishes  to  thank  Prof.  George  S.  Huntington,  the  head  of  the  anatom- 
ical department  of  the  Cohimbia  University  Medical  College,  for  many  personal 
communications  in  regard  to  topographical  anatomy,  and  for  his  kindness  in 
permitting  the  author  to  utilize  his  article  on  "'  The  Genetic  Interpretation 
and  Surgical  Significance  of  Some  Variations  of  the  Geni to-urinary  Tract" 
in  the  secti(m  devoted  to  the  Congenital  Anomalies  of  the  Kidney  and  Ureter. 

The  author  wishes  to  express  his  gratitude  to  his  sister,  Alice  G.  Johnson, 
and  to  his  wdfe,  Louise  T.  W.  Johnson,  for  practical  aid  and  encouragement 
throughout  the  performance  of  a  long  and  tedious  task. 

Alexander  B.  Johnson. 
12  East  Fifty-eighth  Street, 
New  York  City. 
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CHAPTER   I 

WOUNDS 

Wounds — Definition  and  Classification. — A  wound  may  be  defined  as  a  solu- 
tion of  continuity  of  the  tissues  of  the  body  produced  by  traumatism,  with  or 
without  a  break  in  the  skin  or  mucous  membrane.  When  there  is  no  break 
in  the  continuity  of  the  surface,  we  speak  of  the  injury  as  a  subcutaneous 
woundy  or  contusion.  When  the  skin  or  mucous  membrane  is  broken,  we  speak 
of  such  injuries  as  open  wounds. 

Subcutaneous  Wounds. — While  wounds  of  either  class  may  be  of  any 
degree  of  severity,  subcutaneous  wounds  possess  this  peculiarity,  namely,  that 
they  are  not  usually  exposed  to  the  invasion  of  pyogenic  or  other  microbes  from 
without,  as  is  the  case  with  open  wounds,  in  which  the  skin  or  mucous  mem- 
brane is  broken.     Consequently,  in  subcutaneous  injuries,  one  of  the  greatest 
perils  to  which  the  human  body  is  exposed  is  avoided  almost  completely ;  and 
jet,  under  certain  conditions,  subcutaneous  injuries — notably  if  slight  in  char- 
acter, and  if  they  occur  in  parts  where  the  blood  circulation  is  naturally  slow — 
do  occasionally  become  infected.     When  wounds  of  this  kind  are  superficial, 
and  involve  a  portion  of  the  thickness  of  the  skin  or  mucous  membrane,  or  if 
the  nutrition  of  the  skin  is  materially  impaired,  they  may  become  infected 
fn^m  the  bacteria  in  or  upon  the  skin  by  continuity  of  structure.     This  is, 
however,  an  uncommon  occurrence;  and,  although  subcutaneous  injuries  may 
be  accompanied,   as  we  shall  see  later,  by   constitutional   disturbance,   their 
infection  is  comparatively  rare.     If  so  be  that  the  patient  has  a  suppurating 
focus  in  some  other  part  of  the  body,  the  subcutaneous  wound  may  still  heal, 
and  usually  does  heal,  without  difficulty. 

There  is,  nevertheless,  an  infection  which  takes  place  through  the  blood 
in  subcutaneous  injuries,  both  by  pyogenic  and  other  microbes.  A  common 
example  of  this  kind  of  infection  is  tlje  acute  purulent  infection  of  the  shafts 
of  the  long  bones  in  children  (the  acute  suppurative  osteomyelitis).  The 
disease  commonly  begins  near  the  ends  of  the  shaft  of  the  bone,  and  quite 
often  follows  some  slight  injury.  The  same  is  true  of  tuberculosis  of  the 
bones.  In  these  cases  we  must  assume  that  the  injury  has  produced  a  place 
of  diminished  resistance,  and  that  the  bacteria  circulating  in  the  blood  have 
found  here  a  favorable  soil  for  their  development.     Such  bacteria,  in  the  case 
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2  WOUNDS 

of  tuberculosis,  often  originate  in  a  tiil)ercular  lymphatic  gland,  sitiiate<l  in 
the  mediastinum  or  elsewhere. 

Open  Wounds. — These  may  l)c  classified  for  purix>ses  of  descripti<m  into 
those  caused  by  blunt  violence,  such  as  blows  with  clubs,  falls,  and  crushing 
injuries,  knoNvn  as  contused  and  lacerated  wounds,  and  wounds  caused  by  sharp 
instruments,  such  as  knives,  swords,  daggers,  and  the  like;  and  these  may  be 
subdivided  into  (1)  those  in  which  tlie  length  of  the  wound  is  greater  than 
the  depth,  or  relatively  large  compared  with  the  depth — incised  wounds — and 
(2)  wounds  in  which  the  depth  greatly  exceeds  the  size  or  caliber  of  the 
Avound  canal — punctured  wounds.  If  some  sixK^'ific  poison  is  introduced  into 
the  wound  at  the  time  of  its  infliction,  it  is  called  a  poisoned  wound.  Snake 
bites,  insect  stings  and  bites,  and  wounds  from  poisoned  arrows  are  of  this 
class.  Still  another  class  of  Avounds  are  produced  by  missiles  fired  from  gims 
and  rifles.  They  partake  both  of  the  character  of  punctured  wounds  and  of 
contused  wounds.  We  may  speak  also  of  simple  and  of  complicated  wounds. 
An  ordinary  cut  involving  the  soft  parts  is  known  as  a  simple  incised  wound. 
If,  however,  a  joint  or  one  of  the  cavities  of  the  body  is  also  wounded,  we 
speak  of  the  wound  as  a  complicated  wound.  In  reference  to  certain  parts 
of  the  body — ^notably  the  abdomen,  the  thorax,  and  the  skull — ^we  s^jeak  of  a 
wound  as  penetrating  or  nonpenetrating,  as  the  case  may  be;  or  if  the  wound 
passes  entirely  through  the  wounded  part,  we  speak  of  it  as  a  perforating 
wound. 

A  very  important  distinction  to  be  drawTi  in  regard  to  wounds  depends 
upon  w^hether  they  are  clean  wounds,  such  as  are  made  by  the  surgeon  during 
properly  performed  operations,  or  whether,  on  the  other  hand,  they  are  soiled 
with  foreign  material,  contain  foreign  bodies,  or  are  actually  infected  with 
pyogenic  or  other  microlx\s.  All  accidental  wounds  are  properly  regarded  as 
possibly  infected  wounds,  and  in  general  are  treated  accordingly.  The  signs 
and  symptoms  belonging  to  all  wounds  which  involve  the  skin  or  mucous 
membrane  are  threes:  namely,  gaping,  pain,  and  hemorrhage. 

SUBCUTANEOUS   INJURIES 

Signs  and  Symptoms. — The  signs  and  symptoms  of  subcutaneous  injuries 
vary  greatly  with  the  severity  of  the  violence  a])plied,  and  with  the  part  of 
the  body  injured.  A  discussion  of  this  topic  will  fall  more  properly  imder  the 
head  of  Regional  Surgery.  A  few  only  of  the  characters  of  such  injuries  may 
be  mentioned  here. 

Pain  in  Subcntaneons  Injuries. — Pain  is  a  very  constant  sjTnptom  of  subcu- 
taneous injuries.  It  varies  greatly  with  the  character  of  the  tissues  injured. 
Contusions  of  those  parts  richly  supplied  with  sensitive  nerves  are  very  painful 
injuries;  for  example,  contusions  of  the  fingers  and  toes,  contusions  of  the 
bone,  of  some  portions  of  the  face,  and  of  some  other  regions.  The  pain  of 
contusions  is  due  in  part  to  the  injury  of  the  nen^es,  and  in  part  to  the  pressure 
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produced  by  the  1)1o<hI  poured  out  from  the  torn  blood-vessels  upon  the  nerve 
emliDgs  of  the  injured  part.  This  pain,  due  to  the  pressure  of  effused  blood, 
varies  greatly  in  different  regions  of  the  body,  and  this  depends  partly  upon 
the  iier\'e  suj)ply  of  the  injured  region  and  partly  upon  the  density  or  laxity 
of  the  tissues.  An  injury  of  the  subcutaneous  tissues  of  the  arm  or  leg  may 
be  accompanied  by  but  little  pain,  although  the  quantity  of  effused  blood  is 
considerable;  the  tissues  are  lax,  and  the  effused  blood  easily  finds  its  way 
through  the  tissues.  A  contusion,  however,  of  the  end  of  the  finger,  with  the 
effusion  of  a  few  drops  of  blood  only,  between  the  finger  nail  and  its  matrix,  is 
a  very  painful  injury  indeed. 

Effused  Blood  in  Snbcntaneons  Injuries. — Certain  special  signs  and  symp- 
toms due  to  effused  blood  in  certain  regions  will  be  referred  to  more  especially 
under  the  head  of  Regional  Surgery.  For  example,  a  quantity  of  blood  poured 
out  into  the  interior  of  the  skull  may  produce  serious,  or  even  fatal,  symptoms, 
although  tlie  amount  of  blood  be  small.  When  blood  is  extravasated  into  the 
subcutaneous  tissues  in  considerable  quantity,  it  forms  a  circumscribed  elastic 
tuiaor  beneath  the  skin,  giving  signs  of  fluctuation.  If  such  a  tumor  commu- 
nicates with  an  artery  of  considerable  size,  it  may  even  pulsate,  and  may  form 
what  is  known  as  an  aneurism,  or  arterial  hematoma  (s(»e  Aneurism). 

Ecchymoses  in  Snbcntaneons  Injuries. — Ordinarily  blood  extravasated  be- 
neath the  skin  makes  its  Avay  rather  rapidly  through  the  meshes  of  the  con- 
nective tissue  in  the  vicinity,  and  is  absorbed  in  from  a  few  days  to  a  few 
weeks,  according  to  the  amount  of  blood  and  the  situation.  Some  of  the  blood 
finds  its  way  to  the  surface,  and  produces  a  characteristic  discoloration  of  the 
skin  (ecehymosis).  The  color  is  at  first  dark  red,  blue,  or  jmrple,  and  within 
twenty-four  or  forty-eight  hours  tlie  edge  of  the  ecchymosed  area  becomes 
lighter  in  color  and  of  a  violet  hue,  and  the  discoloration  increases  in  size. 
As  the  days  go  by  the  edge  of  the  discolored  area  bi^comes  yellow,  while  the 
oentral  portion  lx»comes,  first  browTi,  then  green,  and  finally  yellow,  this  being 
the  last  color  to  disappear.  Tn  vascular  regions,  where  absorption  takes  place 
rapidly,  tliese  color  changes  may  be  passed  through  in  a  few  days.  In  the 
s'ubeiitaiieous  tissues  of  the  extremities,  however — notably  in  the  leg — the  dis- 
coloration may  last  for  many  wwks.  The  effused  blood  travels  beneath  the 
surface  to  some  extent  by  gravity;  hence,  an  injury  of  the  shoulder  may  give 
nse  to  ecehymosis  of  the  elbow  and  forearm,  which  may  not  apjx^ar  for  several 
<ia}'s after  the  injury.  The  different  shades  of  color  are  due  to  gradual  changes 
in,  and  the  absorption  of,  the  pigment  of  the  blood. 

Subcutaneous  Injuries  to  Hnscles. — Sulxjutaneous  injuries  may  be  of  any 
possible  degree  of  severity.  They  may  consist  of  merely  the  rupture  of  a  few 
njiniite  blood-vessels  beneath  the  skin,  or  the  fascia  covering  the  muscles  may 
1*  rnptured,  sometimes  with  the  production  of  a  hernia  of  tlie  muscular  belly 
through  the  rent,  to  be  recognized  by  tlie  formation  of  a  soft  swelling,  noticeable 
<^hiefly  when  the  muscle  is  put  in  a  state  of  contraction,  ^fuscnlar  bellies,  also, 
^^y  l)e  torn  completely  or  partly,  and  tt^ndons  ruj)tiired  or  torn  away  from 
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their  attacbmenin  to  the  bone.  If  a  muscle  of  considerable  &izo  is  ruptured, 
a  cavity  or  hintiif^  ruay  he  very  dii^tinctly  felt  by  passing  the  fingers  along  the 
limb  and  making  gentle  pressure*  When  the  site  of  the  rupture  in  the  inusela 
is  reached,  souie  tenderness  will  bt^  eoniphiineil  of,  and  tlic  fingers  of  the 
examining  hand  will  sink  more  or  less  deeply  into  the  gap.  Loss  of  fimetion 
of  the  luusele.  or  weakness^  njay  aiso  W  demonstrated  ^  and  that  portion  of 
the  ninsele  whicli  still  contracts  under  the  control  of  the  will  may  form  m 
visible  and  palpable  tumor. 

Snbcntaneous  Injuries  to  Tendona, — If  a  tendon  ia  ruptured  or  torn  from 
its  bony  insertion,  the  foruiation  of  a  tumor  will  usually  be  observed  when  the 
muscle  contracts,  and  in  case  the  tt^ndon  is  the  sole  insertion  of  the  muscle, 
loss  of  function  will  be  coiuplete  in  that  muscle.  Such  ruptures  may  occur 
from  direct  violence,  or  from  a  violent  contraction  of  the  muscle  itself.  The 
liganientum  patella^,  the  biceps  tendon  of  the  arm^  and  occasionally  other 
tendons  are  torn  in  this  way. 

Subcutaneous  Injuries  to  Nerves, — ^These  may  be  of  the  nature  of  contusionft, 
more  or  less  severe,  or  of  actual  crushing  and  t*>tal  destruction  of  nervei,  or 
of  ruptures  of  the  nerve  fibers,  with  or  without  simultaneous  rupture  of  the 
nerve  sheath.  Dislocation  of  certain  nei-ves— notably  of  the  ulnur  nerve  wher® 
it  passes  hehiml  tlie  internal  condyle  of  the  humerus  at  the  elbow — -have  occa- 
sionally bec^n  recorded.  Such  dislocation  may  occur  from  direct  or  from  mua* 
cular  violence,  and  the  dislocateii  nerve  may  sometimes  be  felt  as  a  tender 
cord  beneath  tlie  skin.  The  sj^iptijms  of  contusions  of  nen^ea  vary  with  the 
severity  of  the  injury.  If  the  nerv^e  has  been  merely  bruised  and  not  actually 
destroyed,  the  immediate  symptoms  will  be  a  feeling  of  numhnesa,  sometimea 
also  of  heat,  In  the  parts  supplied  by  the  nerve.  Tingling  and  jiriekling  st*nsa- 
tions  will  also  be  felt»  Later  there?  may  be  anesthesia,  hyjieresthesia,  and  paral- 
ysie,  sometimes  muscular  spasms  and  disturbances  of  nutrition  in  the  part 
which  the  nerve  supplies.  If  the  nerve  fibers  are  aetiuilly  destroyed,  atrophy 
of  the  muscles  supplied  by  the  ner\^e  follows  witli  reaction  of  degeneration. 

The  motor  symptoms  are  more  marked  than  the  sensory.  This  is  explained 
by  some  observers  on  the  ground  that  the  sensory  nerves  anastomose  more 
freely  than  do  the  motor  nerves,  and  by  others  on  the  ground  that  a  more 
perfect  condueting  ]K>wcr  is  necessary  to  conduct  motor  influences  (see  also 
Neuritis)*  The  degree  of  destruction  to  which  a  nerve  trunk  has  been  sub- 
jected cannot  always  be  rec(»gnized  at  once  when  the  injury  is  subcutaneous.. 
If  some  sensation  remains^  and  not  all  the  muscles  supplied  by  the  nerve  are 
paralyzedj  the  nerve  has  not  lieen  completely  destroyed,  and  the  prognosis  is 
not  unfavorable.  If,  on  the  other  hand,  the  parts  supplied  by  the  nerve  are 
entirely  painless  and  insensitive,  and  if  complete  paralysis  of  tlie  muscles 
supplied  by  the  nerve  is  present,  and  if  rapid  and  complete  wasting  of  the 
muscles  f>ccurs,  the  nerve  is  destroyed.  fThe  Injuries  of  Special  Nerves  will 
be  spoken  of  under  Regional  Surgery*  Injuries  of  Bones  and  Joints  will  be 
spoken  of  under  separate  headings.) 
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CONTUSED   AND    LACERATED    WOUNDS 

Contused  and  lacerated  wounds  occur,  as  already  stated,  from  the  eflFects 
of  blunt  violence.  They  are  interesting  to  the  surgeon  from  a  diagnostic  point 
of  view  for  a  number  of  reasons.  These  woimds,  from  the  manner  of  their 
infliction  and  from  the  diminished  vitality  of  the  tissues,  are  frequently  in- 
fected. The  infected  material  is  frequently  so  pressed  into  the  tissues  at  the 
time  the  injury  is  received  that  it  is  impossible  entirely  to  remove  it.  The 
contusion  and  laceration  of  the  tissues  is  such  that  the  vitality  of  the  injured 
part  may  be  impaired  or  lost  over  an  area  large  or  small.  The  integrity  of  an 
entire  limb  (or  the  life  of  the  individual)  may  be  endangered.  The  intelligent 
care  of  injuries  of  this  class  demands  a  high  degree  of  skill  and  judgment  on 
the  part  of  the  surgeon. 

Character  of  Contnsed  and  Lacerated  Wounds. — ^Tn  the  examination  of  con- 
tused and  lacerated  wounds,  a  number  of  questions  will  arise  for  solution. 
Some  of  these  will  be  considered  here,  and  some  may  more  properly  be  spoken 
of  under  Regional  Surgery.  In  the  first  place,  the  surgeon  will  remember  that, 
in  the  examination  of  these  wounds,  the  same  tcchnic  must  be  carried  out  as 
accompanies  any  aseptic  surgical  operation.  No  w^ound,  fresh  or  old,  is  so 
dirtv  or  so  infected  but  that  further  infection  is  possible.  In  contused  and 
lacerated  wounds  there  is  added  the  necessity  of  removing,  as  far  as  may  be, 
foreign  Ixxlies  and  infected  materials  introduced  at  the  time  of  the  injury 
or  later.  It  is  astonishing  how  much  may  be  accomplished  in  this  direction 
if  only  sufficient  care  and  pains  be  taken.  In  these  wounds  it  often  happens 
that  the  wound  of  the  skin  is  comparatively  small,  while  the  stripping  of  the 
Ain  from  the  deeper  parts  and  the  injury  to  the  deeper  structures  is  extensive. 
In  such  cases  the  skin  wound  may  be  enlarged  to  a  sufficient  extent  to  permit 
free  inspection  of  the  deeper  structures ;  the  skin  incision  should  be  made  in 
such  position  and  direction  that  the  blood  supply  of  the  skin  will  be  preserved 
M  far  as  may  be. 

To  determine  to  what  extent  the  vitality  of  the  skin  has  been  destroyed  by 
the  injury  in  recent  cases  is  not  always  easy.  The  surgeon  may  be  assisted 
in  his  judgment  by  certain  simple  observations.  In  some  regions  of  the  body 
the  skin  and  subcutaneous  tissues  have  an  extraordinary  vitality,  due  to  their 
abundant  blood  supply.  The  scalp,  the  face,  the  tongue,  the  scrotum,  the  penis, 
the  palm  of  the  hand,  and  fingers  and  toes,  are  notably  well  supplied  with 
Mood;  and  a  degree  of  contusion  and  laceration  which  would  lead  to  necrosis 
in  other  regions  may  be,  and  often  is,  recovered  from  in  these  parts.  If  flaps 
of  skin  and  subcutaneous  tissue  are  stripped  up,  their  survival  is  rendered  more 
probable  if  the  blood  supply  runs  into  the  base  of  the  flap  rather  than  in  the 
opposite  direction.  If  the  skin  is  extensively  stripped  up,  and  at  the  same 
time  separated  from  the  subcuianeous  tissueSy  this  indicates  that  the  blood 
supply  of  such  skin  is  probably  destroyed,  and  that  such  a  flap  of  skin  will 
probably  become  necrotic,  either  wholly  or  in  part     Skin  and  subcutaneous 
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tiA»ii#rt»  wfiifh  are  fniy<?d  ont  and  *hred*led  into  a  fibrooa  fringe,  are  unquea- 
tionablv  dead. 

The  vitality  of  tendons  is  remarkable^  although  their  blood  snpply  is  small 
If  they  r^n  U?  erAere<l  by  living  healthy  tissues?  and  their  continuity  is  not 
defttrr>yf:^K  it  may  generally  lie  assumed  that  they  will  live,  and  that  theii 
fnnflion  will  U;  more  or  IffS*  perfeetly  prpser\'e<J.  Muscular  tissue  which  is 
pulpifi^l  will  ii.-iially  not  snnive;  but  if  s<>und  muscular  tissue  exist  above 
and  U-low  the  jif>int  of  injury,  and  the  nerve  supply  of  the  muscle  is  intact,  a 
fibrous  "♦plirrf-  may  take  the  j»lace  of  the  diviile«l  muscle,  or  union  by  suture 
may  rr.-^ulr  in  a  u:^-ful  mu^jcle.  As  has  been  state<l  under  the  head  of  Subcu- 
tanfr^His  Injuries,  a  nene  trunk  may  be  contuse<l  with  only  temporary  disability, 
or  it-*  nene  fiU-rs  may  lie  di*stroyed  with  pn*ser\-ation  of  the  fibrous  sheath. 
The  diagnrr-tic  crmclusions  to  Ix.*  drawn  from  the  mere  appearance  of  such  a 
nene  in  a  rfrffrnt  woimd  are  not  definite,  unless  the  nerve  trunk  be  actually 
ikfiVfrTfrdy  when  it  is  certain  that  motor  and  sensory  paralysis  will  result,  and 
}ff:  fifrniianent,  unless  the  divided  emis  are  unite<l  by  suture- 
Injuries  of  the  Blood  Vessels  in  Contused  and  Lacerated  Wounds. — Such  in- 
juries are  of  the  greatest  diagnostic  and  prognostic  importance.  While  such 
wounds  may  blee<l  frec'ly  and  even  fatally,  the  hemorrhage  is  generally  fai 
Ir-ss  than  is  the  ear^e  with  incise<l  wounds.  The  vessels  are  often  torn  across 
or  rTUshed  in  such  a  manner  that  the  coats  of  the  arteries  become  twistfnl,  con- 
tracted, and  retracted,  and  in  many  instances  the  ends  of  the  torn  vessels  are 
either  wholly  or  partly  clf>sf»d,  and  bleeding  is  slight  or  absent  I  have  seen 
s^Tveral  instances  in  which  the  entire  upi)er  extremity  had  l)een  torn  off  bv 
machinery,  or  crushed  off  by  the  wheels  of  a  railway  carriage,  and  no  blee<ling 
has  <H'f'urr('(]  frf»ni  the?  axillary  artery.  The  end  of  the  vt»ssel  could  lie  plainly? 
wen  in  the  wr»und,  either  pulled  out  into  a  solid  cord  or  twisted  in  such  a 
manner  that  no  hlrKxl  escaped. 

In  the  exaininatir»n  of  such  wounds,  if  superficial  and  of  moderate  extent, 
the  source  of  blf-rdiug,  if  such  exist,  is  usually  easily  stH»n,  whether  from  arte- 
Tum  or  veins.  If  the  injury  involves  the  cranial  cavity  or  thorax  or  alxlomen, 
Hjiefrial  diagnostic  signs  and  symptoms  exist  which  will  Ik?  discussed  under 
Kegional  Surgery,  In  injuries  of  the  extremities,  if  extensive,  the  condition 
of  the  main  artery  of  the  limb,  and  consequently  of  the  nutrition  of  the 
extrcrmity,  may  generally  Ik*  inferred  by  finding  pulsation  in  the  radial  and 
ulnar  artery  at  the  wrist,  or  the  dorsalis  pedis  and  posterior  tibial  at  the  ankle, 
as  the  case  may  In*.  If  such  i)ulsation  is  present,  the  limb  will  probably  retain 
its  vitality,  if  infcvtion  can  be  avoided.  Absence  of  such  pulsation,  together 
with  coldness  of  the  fingers  or  toes  and  paleness  of  the  hand  or  foot,  indicates 
serious  im|mirment  of  nutrition.  Destruction  of  lx)th  the  main  artery  and 
vein  of  the  liiub  is  of  most  serious, imjK)rt.  Destruction  of  the  artery  alone 
is  less  so,  and  destruction  of  thc^  axillary  or  f(»moral  vein,  with  preservation 
of  the  artery,  are  still  less  fhreat(»ning;  but  any  one  of  these  conditions  may 
involve  partial  or  ccmiplete  loss  of  nutrition  of  the  limb. 


CONTUSED  AND  LACERATED  WOUNDS  7 

An  observation  made  when  I  was  interne  in  Bellevue  Hospital  is  suggestive 
and  instructive.  A  large,  well-nourished  man,  thirty-eight  years  of  age,  was 
brought  to  the  hospital  suffering  from  a  severe  contused  and  lacerated  wound 
invohing  the  soft  tissues  above  and  below  the  right  elbow-joint.  On  the 
anterior  aspect  the  skin  was  extensively  stripped  up  from  the  deeper  tissues 
along  the  front  of  the  limb  for  a  distance  of  six  inches.  The  flexor  muscles 
of  the  forearm  were  stripped  of  their  fascial  covering  over  a  similar  area.  The 
bones  were  iminjured.  The  elbow-joint  was  not  opened.  The  wound  had  been 
m-eived  within  an  hour  from  the  time  the  patient  entered  the  hospital.  On 
the  inner  side  of  the  limb  the  lower  two  inches  of  the  brachial  artery  were 
exposed  in  the  Avound,  and  the  vessel  was  separated  for  a  like  distance  from 
its  attachments.  The  vessel  pulsated  freely,  and  the  pulsations  of  the  radial 
and  ulnar  arteries  at  the  wrist  were  easily  felt.  The  wound  was  cleansed  and 
dressed  carefully  according  to  tlie  methods  in  vogue  at  that  time  (1886). 
Within  twenty-four  hours  the  pulsation  of  the  radial  and  ulnar  arteries  at 
the  wrist  had  ceased,  and  the  hand  had  become  cold.  Examination  of  the 
wound  showed  that  the  brachial  artery  no  longer  pulsated.  It  had  become 
filled  with  a  thrombus.  Later  the  forearm  became  gangrenous;  a  mixed  sapre- 
mia  and  septicemia  occurred.  Amputation  was  done  at  the  upper  third  of 
the  ami.     The  j)atient  did  not  survive. 

Infection   of   Contused   and   Lacerated   Wonnds. — Contused    and    lacerated 
wounds,  from  the  nature  of  their  production  and  from  the  diminished  vitality 
of  the  tissues,  are  not  only  more  apt  to  be  infected  than  other  wounds,  but  the 
infection  is  of  a  more  serious  character.     The  pyogenic  cocci  find  a  favorable 
soil  for  their  development,  as  do  also  other  infectious  germs  and  saprophytes. 
The  diagnosis  of  infection  in  such  wounds  is  usually  easy.     They  are  peculiarly 
hable  to  the  spreading  phlegmonous  or  necrotic  infections  caused  by  Strepto- 
coccus pyogenes,  to  cellulitis,  lymphangitis,  to  pocketing  of  pus  due  to  the 
irregular  shape  of  the  wound  cavities,  and  to  constitutional  infections,  septic 
intoxication,  sapremia,  septicemia,  and  pyemia    (see  diagnosis  of  these  dis- 
eases).    The  constitutional  depression  following  immediately  upon  the  receipt 
of  these  injuries  is  often  grave,  irrespective  of  injuries  of  special  organs. 

Diagnosis  of  Contused  and  Lacerated  Wounds  from  a  Medico-legal  Point  of 
View. — In  the  diagnosis  of  contused  and  lacerated  wounds  it  sometimes  hap- 
pens that  from  a  medico-legal  point  of  view  it  is  important  to  know  the 
character  of  the  instrument  which  produced  the  wound.  In  this  connection 
it  is  to  be  remembered  that  stones,  sticks,  clubs,  and  the  like,  w^hen  brought  into 
violent  contact  with  a  layer  of  soft  parts  covering  bone,  may  produce  a  wound 
which  closely  resembles  in  shape  the  outline  of  the  object  which  caused  the 
wound.  This  is  especially  noticeable  in  wounds  of  the  scalp,  where  the  soft 
parts  are  cut  l>etwe(*n  the  object  and  the  surface  of  the  skull  along  the  line 
of  contact.  Under  such  circumstances  the  shaj)e  of  the  wound  may  accurately 
represent  in  size  and  shape  the  end  of  the  stone,  club,  or  the  like,  with  which 
a  blow  was  struck.     Moreover,  such  wounds  may  be  linear  in  form,  and  may 
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show  very  little  contusion  of  the  wound  edges;   they  may  closely  resemble 
wounds  made  by  a  sharp  instrument 

INCISED    WOUNDS 

Incised  wounds  are  those  made  by  sharp  or  cutting  instruments:  knives, 
swords,  pieces  of  glass,  etc.  They  are  such  wounds  as  are  made  by  the  surgeon's 
knife.  They  possess  several  characters  which  serve  to  distinguish  them. 
Among  these  are  pain,  a  marked  tendency  to  gape,  and  bleeding. 

The  Pain  of  Incised  Wounds. — It  is  most  acute  at  the  moment  of  their 
infliction.  The  sharper  the  instrument  the  less  the  pain.  The  skin,  the  nerves, 
and  bone  are  the  most  sensitive  structures  when  cut.  Those  regions  of  the 
body  most  plentifully  supplied  with  cutaneous  nerves  hurt  most  when  cut: 
the  face,  the  genitals  and  anal  region,  and  the  fingers  and  toes.  The  pain 
of  an  incised  wound  diminishes  to  a  dull  ache  soon  after  the  infliction  of  the 
injury,  and  soon  disappears  entirely,  unless  irritated,  mechanically  by  motion, 
chemically  by  dressings,  or  by  infection.  The  after  pain  of  even  so  extensive 
a  wound  as  an  amputation  of  an  extremity  is  not  usually  severe,  and  subsides 
entirely  in  twenty-four  hours  or  less,  if  infection  does  not  occur. 

A  very  valuable  diagnostic  sign,  then,  in  the  case  of  incised  wounds  is 
the  presence  or  absence  of  pain  during  the  days  following  their  infliction.  If 
no  spontaneous  pain  exists,  and  no  marked  tenderness  on  pressure,  the  surgeon 
may,  wath  certain  exceptions,  feel  assured  that  the  wound  is  not  infected,  is 
doing  well,  and  does  not  need  to  be  inspected  or  disturbed,  except  in  cases 
where  the  patient  is  unconscious,  or  where  strangulation  or  gangrene  of  an 
entire  limb  may  be  present.  This  absence  of  pain  is  one  of  the  most  valuable 
guides  in  the  treatment  of  incised  wounds.  The  pain  of  divided  sensitive 
nerves  is  acute  at  the  moment  of  infliction,  but  subsides  speedily  if  the  nerve 
be  clean-cut  and  completely  divided.  Loss  of  sensibility  will,  of  course,  be 
noted  in  the  area  supplied  by  the  nerve. 

The  Oaping  of  Wounds. — The  gaping  varies  much  in  different  regions  of 
the  body,  also  according  to  the  depth  and  direction  of  the  wound.  In  situations 
where  muscular  layers  are  intimately  adherent  to  the  skin,  incised  wounds 
gape  much  more  when  made  across  the  line  of  the  muscles  than  when  made 
parallel  to  the  direction  of  their  fibers.  Wounds  made  in  the  long  axis  of  a 
limb  gape  less,  as  a  rule,  than  do  wounds  made  transversely  thereto. 

Bleeding. — The  rapidity  of  bleeding  from  a  recently  incised  wound  depends 
upon  the  number  and  size  of  the  blood-vessels  divided.  The  character  of  the 
bleeding  varies  with  the  character  of  the  divided  vessels — whether  arteries  or 
veins.  A  third  variety  of  bleeding  is  sometimes  kno\vn  as  parenchymatous 
bleeding.  It  occurs  from  certain  regions,  notably  the  corpora  cavernosa  penis 
and  corpus  spongiosum,  the  mucous  membrane  covering  the  turbinated  bones 
of  the  nose,  and  some  of  the  glandular  organs  of  the  abdomen.  The  blood  is 
a  mixture  of  arterial  and  venous  blood  from  small  but  numerous  vessels  of  both 
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kinds.    A  foiirtli  kind  of  Weeding  occurs  a^  an  oozing  from  the  sTnallest  blood- 
T^ssets^  the  capillaries,  and  only  nnder  exceptional  circumstances  is  it  of  seri- 

oyg  sipaificance*  Loaa  of  blood  is  well  borne  by  atrnng,  healthy  adults;  better 
Ijv  wmnen  than  by  men;  badly  bonic  by  infanti^  and  persons  of  advanced  age. 
tte  Divisioii  of  Mmscles  and  Tendons  in  Incised  Wounds.— Division  is  to  be 
ffcogaized  by  loss  of  fimction  of  tlic  injured  inuselcs  and  b}'  seeing  the  cut 
gtfiicttires  by  direct  inspc^ction  of  tlio  wound.  During  inspect  ion  of  an  open 
wmui  the  cut  surfaces  of  divided  muscles  can  hardly  escape  observation,  but 
divided  tendons  may  escaj>e  the  notice  of  a  careless  surgeon.  This  is  notably 
trm  in  wounds  of  the  hand  and  wrist,  where  numerous  tendons  are  present. 
The  proximal  portion  of  the  timdon  may  often  be  retracted  out  of  sight  into 
ifjgbeath,  and  tlie  distal  portion  may  be  partly  or  entirely  hidden  by  overlying 
pirfs*  or  on  account  of  the  {Kjsition  of  tbn  limb.  It  i.^  therefore  wise  to  test 
the  fimction  of  all  the  muscles  winch  miglit  be  injured  in  a  wound,  and  to 
make  the  inspection  of  tiie  wound  in  a  careful  and  systcuiatic  manner. 

Tie  Division  of  ITerve  Trunks  in  an  Incised  Wound* — This  may  be  recognised 

psrtly  by  direct  insj^K^ction  and  partly  by  loi^s  of  function^  motfir  and  sensory^ 

(>f  tie  affected  nerve.     As  pointed  out  under  the  head  of  Contused  and  Lacer- 

ited  Wrmnds,  the  loss  of  motor  fimction  is  apt  to  be  more  complete  than  is 

tielf^  of  sensibility,  and  is  a  more  dependable  and  positive  sign.     The  motor 

piralvsis  in  eases  of  division  of  large  nerve  trunks  is  quite  characteristic*     In 

addition  to  paralysis  of  motion  and  sensation,  the  area  supplied  by  the  divided 

i^rve  usually  feels  subjectively  and  objectively  colder  tlian  normal ;  rarely  there 

may  be  a  temporary  increase  of  temjx»ratura     After  the  pandysis  has  existed 

^iorsome  days,  changt»s  in  the  nutrition  of  the  skin  may  occur:  the  skin  may 

pr^pire  abnormally  or  be  abnormally  dry;  the  surface  may  be  unnaturally 

lie,  or  blue  and  cyanotic;  atrophy  and  even  gangrene  of  a  portion  of  an 

utT  may  oecur,  this  being  notably  the  case  in  the  fingers  and  toes;  chronic 

Jcerations  may  ff»rm  in  partes  subjected  to  pressure.     Later  on,  disturbances  in 

be  nutrition  of  the  bones  and  the  joints  are  eouimon,  leading  soinetiines  to 

arome  effusions  into  tlie  joints,  later  to  ankylosis,  and  the  paralyzed  portion 

limb  may  undergo  atrophy  of  all  its  structures. 
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Punctured  wounds  are  of  suuill  caliber  and  of  relatively  great  depth.     They 
prfKlueed  by  stabs  with  sleuder  objects^  such  as  knife  blades,  daggers,  and 
likej  and  by  blows  with,  or  falls  upon^  pointed  sticks,  needles,  and  similar 
lea     The  skin  orifice  of  a  ptinctured  w^ouud  represents  with  fair  accuracy 
size  and  shape  of  the  instnnuent  which  created  the  injury,     rrnietured 
ir>tmds  present  a  number  of  interesting  diagnostic  features.     Such   wounds 
frequently  jienetrate  the  body  cavities:  cranium,   thorax,  abdomen,   and  the 
irge  joints.     Tlie  discussion  of  the  eliagnostic  features  of  such   penetration 
rfoiigs  properly  under  the  head  of  Regional  Surgery,  and  will  be  there  eon- 
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sidercd.    A  portion  of  the  instrument  producing  a  punctured  wound  may  be^ 
broken  off  in  the  tissues,  and  remain  embedded  in  the  depths  of  the  wound. 
For  this  reason  it  is  desirable,  if  possible,  to  inspect  the  instrument  which 
caused  the  wound,  to  see  if  it  is  entire,  and,  by  a  careful  examination  of  the 
part  woimded,  to  exclude  the  presence  of  a  foreign  body. 

Localization  of  Foreign  Bodies  in  Punctured  Wounds. — Slender  foreign  bodies 
like  needles  may  remain  indefinitely,  if  clean,  embedded  in  the  tissues,  and 
may  wander  slowly  or  quite  rapidly  to  near  or  distant  regions;  muscular  action 
hastens  or  causes  this  result.  When  a  patient  presents  himself  with  the  history 
that  a  needle,  or  the  like,  has  become  embedded  in  the  tissues,  it  is  unwise  to 
assume  that  the  position  of  the  object  has  remained  unchanged  since  its  intro- 
duction. Before  making  an  effort  to  remove  such  an  object  through  an  incision, 
it  should  be  accurately  localized.  Failure  to  do  this  will  often  lead  to  fruitless 
search  in  the  vicinity  of  the  original  wound  for  an  object  already  some  distance 
away.  By  palpation  the  presence  of  such  foreign  bodies  may  sometimes  be 
detected.  S(mietimes  pressure  made  upon  a  particular  point  or  in  a  particular 
direction  may  elicit  pain,  and  serve  as  a  guide  to  a  foreign  body.  If  the  body 
be  a  piece  of  metal  or  glass,  it  may  be  detected  by  the  X-rays  by  a  radiograph ; 
less  easily  by  the  use  of  the  fliioroscope  (see  X-rays  in  Surgical  Diagnosis). 
The  danger  of  serious  infection  from  splinters  of  wood,  nails,  etc.,  permitted 
to  remain  in  punctured  wounds,  is  very  great.  Such  bodies  are  commonly 
contaminated  with  pyogenic  germs,  and  sometimes  with  tetanus. 

Punctured  Wounds  of  Arteries. — Aside  from  the  presence  of  foreign  bodies 
in  punctured  wounds  and  the  perforations  of  body  cavities  and  joints,  the  most 
important  complications  of  punctured  wounds,  of  diagnostic  interest,  are  in- 
juries of  blood-vessels  and  of  nerves.  A  punctured  wound  of  a  large  artery 
is  usually  followed  by  a  gush  of  bright  arterial  blood  as  the  weaj)on  or  instru- 
ment is  withdrawn  from  the  wound,  but  such  external  bleeding  soon  ceases,  as 
a  rule,  and  one  of  several  events  may  follow.  If  the  wound  in  the  artery  is 
small,  the  orifice  may  be  teuiporarily  or  permanently  closed  by  a  clot,  and 
healing  may  take  place  without  further  homorrhage. 

Traumatic  Aneurism — Arterial  Hematoma. — If  the  wound  in  the  wall 
of  the  artery  is  large,  the  blood  will  continue  to  escape,  but  instead  of  finding 
its  way  through  the  narrow  canal  to  the  surface,  it  may  form  a  tumor  of 
greater  or  less  size,  due  to  the  accumulation  of  blood  among  the  deeper  tissues. 
Such  a  tumor  may  be  of  any  size,  depending  largely  upon  the  size  of  the  blood- 
vessel wounded  and  upon  the  character  of  the  surrounding  tissues.  The  tumor 
will  be  tense  and  elastic*,  but  will  not  usually  afford  the  sensation  of  pulsation 
such  as  is  found  in  true  aneurism,  until  it  has  reached  a  considerable  size. 
Such  a  tumor  is  known  as  a  traunuitic  ancMirism  or  arterial  hematoma  or 
primary  aneurismal  heniatonui.  In  traumatic  aiuMirism,  auscultation  with  a 
stethoscope  over  the  tumor  usually  permits  one  to  hear  a  whirring  or  whizzing 
murmur,  synchronous  with  the  systolic  contracticm  of  the  heart  or  with  the 
pulse.     This  systolic  murmur  is  caused  by  the  escape  of  the  blood  through  the 
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orifice  in  the  vessel  into  the  surrounding  tissues ;  it  ceases  at  once  if  the  main 
arterial  tnink  be  compressed  upon  the  proximal  side  of  the  injury.  If  the 
wound  in  the  artery  becomes  closed  by  a  thrombus,  the  tumor  will  persist,  but 
no  murmur  will  be  heard. 

In  a  case  which  came  under  my  observation,  the  deep  femoral  artery  had 
been  accidentally  punctured  by  the  blade  of  a  scissors  in  Scarpa's  triangle. 
The  wound  in  the  skin  was  very  small,  and  did  not  bleed.  Within  twenty-four 
hours  the  upper  portion  of  the  thigh  was  greatly  swollen,  and  a  distinct  mur- 
mur could  be  heard  upon  applying  the  stethoscope  to  the  front  of  the  limb,  over 
the  course  of  the  vessel  near  the  wound.  Exploration  showed  that  the  tumor 
consisted  of  a  large  quantity  of  clotted  and  fluid  blood.  The  puncture  in  the 
vail  of  the  artery  was  about  an  eighth  of  an  inch  in  length. 

Aneurismal  Varix  and  Varicose  Aneurism. — If  a  punctured  wound  injures 
a  large  arterj-  and  a  neighboring  vein  at  the  same  time,  a  communication  (which 
is  sometimes  permanent)  may  be  established  between  the  artery  and  the  vein 
(see  Aneurism). 

Fniictiired  Wounds  of  Veins. — ^These  alone  usually  give  rise  to  only  moder- 
ate bleeding,  and  such  bleeding  can  generally  he  readily  controlled  by  pressure 
(see  Varicose  Veins).     The  color  of  the  blood,  the  continuous  character  of  the 
blood  stream,  and  the  moderate  force  of  the  same,  usually  suffice  for  a  diagnosis. 
Punctured  Wounds  of  Nerves. — ^Punctured  wounds  of  nerves  give  rise  to 
™ptoms  which  doi)end  upon  the  number  of  nerve  fibers  divided.    If  the  nerve 
be  completely  divided,  the  symptoms  will  be  the  same  as  is  the  case  with 
incised   wounds   of  nerves.      It  sometimes   happens,   however,    in   punctured 
ffoimds  that  only  a  portion  of  the  nerve  trunk  is  cut  or  injured ;  under  these 
circumstances  the  paralysis  of  the  nerve  will  not  be  complete.     The  practical 
bearing  of  this  is  that  such  nerves  frequently  heal  completely  with  regeneration 
of  the  injured  fillers  without  artificial  aid.     Occasionally,  however,  such  an 
injury  may  give  rise  to  the  formation  of  a  fibro-neuroma ;  to  the  formation 
of  scar  tissue  in  and  about  the  nerve,  accompanied  by  local  pain  and  tender- 
ness, sometimes  of  a  very  severe  character;  and  to  the  occurrence  of  painful 
8pa.«nio<lic  contractions  of  the  muscles  supplied  by  the  nerve.     Such  tumors 
formed  upon  a  nerve  trunk  may  necessitate  a  dissection  to  free  the  nerve  from 
the  pressure  of  the  scar  tissue,  or  even  resection  of  the  entire  nerve  trunk 
may  be  recjuired  in  certain  instances,  with  subsequent  suture. 

The  Diagnosis  of  Pyogenic  Infections  in  Punctured  Wounds. — The  diagnosis 
is  to  be  made  from  the  same  signs  which  are  present  in  other  infected  wounds, 
namely,  by  the  presence  of  the  signs  of  inflammation  in  the  vicinity  of  the 
wound,  and  by  constitutional  disturbances,  fever,  etc.  In  some  instances  the 
local  signs  of  inflammation  may  be  less  evident  than  in  open  wounds.  This 
is  not  only  true  of  punctured  wounds  of  joints  and  body  cavities,  but  also  of 
d«'p  j)unctured  wounds  elsewhere.  The  orifice  of  the  wound  may  ap]x>ar  clean 
or  even  healed,  although  the  deep  portion  of  the  wound  may  be  the  seat  of 
abscess  or  of  spreading  necrotic  inflammation.     The  signs  of  pain  and  tender- 
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ness  will,  however,  be  marked,  and  the  constitutional  disturbance  will  often 
be  severe.  Some  of  the  most  dangerous  and  fatal  forms  of  infection  follow 
small  punctured  wounds,  such  as  occur  from  a  needle  puncture  of  a  finger 
during  surgical  operations  and  autopsies  made  upon  those  ill  or  dead  of  acute 
septic  processes  of  various  kinds.  In  these  cases  the  local  reaction  in  the  wound 
may  be  so  slight  as  scarcely  to  be  noticeable,  and  the  sudden  advent  of  grave 
constitutional  symptoms  may  be  the  first  indication  of  trouble  (see  Septic  In- 
toxication, Septicemia,  etc.). 

POISONED    WOUNDS 

We  use  the  term  poisoned  wounds  here  to  indicate  that  some  specific 
poisonous  material  is  introduced  into  the  wound  at  the  time  of  its  infliction 
other  than  bacteria  or  their  toxins,  and  include  under  the  head  of  poisoned 
woimds  snake  bites,  poisoned  arrow  wounds,  and  the  bites  and  stings  of  insects. 

Snake  Bites 

The  diagnosis  of  snake  bites  is  usually  entirely  simple.  The  history  leaves 
the  matter  in  no  doubt.  The  symptoms  of  poisoning  occur,  for  the  most  part, 
very  soon  after  the  injury,  and  are  characteristic.  The  matter  of  treatment 
is  of  far  greater  consequence  than  the  entirely  evident  diagnosis.  The  question 
may,  however,  arise  as  to  whether  the  snake  was  poisonous  or  not,  and  this 
may  sometimes  be  determined  by  a  few  simple  data  given  below.  Inasmuch  as 
the  United  States  has  assumed  control  of  a  number  of  tropical  countries  where 
poisonous  snakes  abound,  the  matter  of  snake  bites  assumes  a  new  interest  for 
American  surgeons.  In  the  Philippine  Islands  the  cobra  and  other  allied 
Indian  species  are  fairly  numerous,  and  on  the  Isthmus  of  Panama  there  are 
many  poisonous  snakes.  The  number  of  poisonous  snakes  in  the  United  States 
itself  is  considerable.  They  are  more  abundant  in  the  southern  and  western 
sections  of  the  coimtry  than  in  the  east  and  north.  Owing,  however,  to  their 
rather  sluggish  habits,  many  of  them,  although  their  venom  is  deadly,  are 
not  so  dangerous  as  in  tropical  coimtries  where  poisonous  snakes  are  not  only 
numerous,  but  exceedingly  active  and  hostile  to  man. 

That  order  of  the  Reptilia  known  as  snakes,  or  "  Ophidia,*'  is  divided  into 
two  suborders:  the  Colubrides,  many  of  them  harmless,  and  the  Vipers,  all 
of  them  poisonous.  The  only  marked  distinction  between  the  poisonous  and 
nonpoisonous  snakes  is  the  presence  in  the  poisonous  varieties  of  poison  glands, 
of  poison  fangs,  and  of  a  muscular  apparatus  for  the  injection  of  the  poison. 
Nonpoisonous  snakes  have  poison  glands,  but  since  they  do  not  communicate 
directly  with  the  fangs  the  bites  of  such  snakes  are  harmless.  The  poison 
appears  to  l)c  necessary  to  them  for  purposes  of  digestion.  A  broad  distinction 
may  be  made  between  the  poisonous  and  the  nonpoisonous  snakes,  according 
to  the  arrangement  of  the  teeth.  In  the  nonpoisonous  snakes  there  are  two 
complete  rows  of  teeth — maxillary  and  palatine — arranged  in  two  nearly  paral- 
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lei  TOWS.    The  palatine  teeth  number  from  thirty-five  to  forty.     The  teeth  are 

all  small  as  compared  with  the  size  of  the  poison  fangs  of  the  venomous  snakes. 

The  only  poisonous  snakes  having  a  similar  arrangement  are  the  poisonous 

8ea  snakes  (Hydrophidse).     The  poisonous  snakes  have  fewer  palatine  teeth, 

die  Colubrides  have  about  twenty-five,  and  the  Vipers  from  eight  to  ten.     In 

the  Vipers,  the  maxillary  teeth  consist  of  two  mature,  long,  sharp,  recurved, 

hollow  poison  fangs  rigidly  articulated  to  the  movable  maxilla.     The  duct  of 

the  poison  gland  empties  into  the  base  of  the  hollow  fang.     When  at  rest,  the 

fangs  lie  embedded  in  the  folds  of  the  lining  membrane  of  the  mouth.     When 

the  snake  opens  its  mouth  to  strike,  the  movable  maxilla  is  rotated  so  that  the 

fang  is  erected  and  projects  forward. 

In  some  of  the  viperine  snakes  a  series  of  undeveloped  poison  fangs,  two 
or  more  in  number,  lie  behind  the  mature  fangs,  and  take  their  place  if  the 
latter  are  shed  or  injured.  The  fangs  of  the  Vipers,  together  with  the  poison 
glands,  form  a  mechanical  arrangement  closely  resembling  in  its  action  that 
of  a  hypodermic  syringe.  At  the  moment  of  striking,  the  fangs  are  erected 
and  the  contents  of  the  poison  glands  are  ejected  by  a  rather  powerful  muscular 
apparatus,  chiefly  by  the  contraction  of  the  temporal  muscles.  As  the  fangs 
reach  their  mark  the  lower  jaw  is  raised,  thus  pressing  the  upper  jaw  against 
tlie  part  struck  and  insuring  penetration,  at  the  same  time  forming  a  point 
d'appui  for  tlie  contraction  of  the  temporal  muscles,  which  not  only  compress 
the  poison  glands  and  eject  the  poison,  but  also  render  the  penetration  of  the 
fangs  deeper. 

In  some  species  the  poison  may  be  expelled  to  a  distance  of  several  feet. 
Colubrine  Snakes. — The  Colubrine  snakes  have  two,  sometimes  three,  max- 
illary fangs  on  either  side.  The  anterior  fang  is  grooved  for  the  conduction 
of  the  poison.  The  fangs  are  shorter  than  those  of  the  Vipers,  and  are  im- 
movable. In  only  one  group  of  poisonous  snakes  among  the  Colubrines 
is  this  arrangement  of  the 

teeth  departed  from.  Among      f%*       ,  •/'-.• 

these  there  are  several  long, 
grf>oved  poison  fangs  in  the      a 
back  of  the  mouth,  while  in 
front  there  are  two  smooth, 
nongrooved  teeth.    Owing  to 

the   position  of  the  poison- 

^  .1  1  ■,       Fig.  1. — Diagram  TO  Illttbtrate  THE  General  Arrangement 

langS    inese    SnaKeS    are   Sei-  op  the  Teeth  in  Poiftoxous  and  NoN-PoiftONOUs  Snakes. 

dom  dangerous  to  man.  It  ^n^fa^.  ^*  ^^'^'  ^'  ^'°"p^'«°"""^  ^"^^-  ^'  ^°*- 
will  thus  be  seen,  speaking 

broadly,  that  when  an  individual  is  bitten  by  a  snake  the  tooth  marks  may 
furnish  fairly  positive  proof  as  to  whether  or  not  the  bite  is  dangerous. 
(See  Fig.  1,  showing  the  most  frequent  arrangements  of  the  teeth  in  the 
poisonous  and  nonpoisonous  snakes,  respectively.)  Where  only  two  good-sized 
punctures,  side  by  aide,  are  produced,  it  is  certain  that  the  bite  is  j)oisonou8. 
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The  characters  of  the  more  important  poisonous  snakes  arc  as  follows: 
Among  the  Cohibrides,  the  Proteroglyphia  (having  grooved  teeth)  are  the 
most  important.  They  have  well-developed  fangs,  grooved  along  the  entire 
anterior  surface,  situated  near  the  front  of  the  upper  jaw.  These  teeth  are 
connected  with  the  excretory  ducts  of  the  poison  glands ;  the  latter  are  highly 
developed.  Of  these  snakes  there  are  five  families.  The  two  most  impor- 
tant are  the  Hydrophidje,  or  sea  snakes,  all  poisonous,  and  the  Elapidce,  or 
land  snakes. 

IIydrophid^. — In  the  Hydrophida*  the  head  is  narrow,  the  back  elevated 
into  a  ridge,  and  the  tail  compressed  laterally  to  aid  in  swimming.  The  eyes 
are  small  and  the  pupils  round.  These  snakes  swim  very  rapidly,  although 
slow  and  clumsy  upon  the  land.  They  live  in  large  colonies,  swim  far  out 
to  sea,  and  are  exceedingly  bold  and  vicious.  They  inhabit  the  tropical  sea- 
coasts  of  Asia  and  the  tropical  islands  of  the  Pacific. 

Elapid^,  or  Land  Snakes. — These  furnish  the  most  dangerous  snakes  in 
the  world,  including  the  cobra — Naja  tripudians.  Cobra  de  capello,  Hooded 
Cobra.  They  have  a  slender,  cylindrical  tail,  smooth  or  wedge-shaped  scales; 
some  of  them,  when  excited,  spread  the  neck  laterally  until  it  is  wider  than 
the  head.  The  expansion  is  produced  by  a  movement  of  the  elongated  first 
few  pairs  of  ribs ;  these  are  brought  forward  at  right  angles  to  the  spine,  thus 
forming  the  so-called  hood.  These  snakes  are  found  in  Asia,  Africa,  Xorth 
and  South  America,  and  Australia.  In  America  many  of  them  are  known  by 
the  name  of  coral  snakes.  The  true  coral  snakes,  however,  are  found  only  in 
the  forests  of  tropical  South  America  and  in  the  State  of  Florida. 

The  American  members  of  the  genus  Elaps  are  small  snakes,  not  exceeding 
three  feet  in  length ;  they  live  in  the  woods ;  their  poison  is  very  po\verful,  but, 
owing  to  the  position  of  the  fangs  far  back  in  the  mouth,  they  are  not  very 
apt  to  produce  a  fatal  bite.  Two  species  are  common  in  the  Southern  and 
Western  States.  The  Ix^st  known  is  the  Harlequin  Snake;  it  is  abundant  in 
Arizona ;  its  bite  is  sometimes  fatal  to  man.  Most  of  the  dangerous  snakes  of 
India  are  Elapina\  Among  the  genera  are  Bungarus,  Naja,  and  Callophis. 
Bungarus  and  Callophis  are  far  less  dangerous  to  man  than  Naja. 

Bungarus  co-.rui.eus  (Krait). — This  variety  of  snakes  is,  however,  respon- 
sible for  many  deaths.  It  is  a  small  snake,  of  dull  coloration.  The  fangs  are 
smaller  than  in  the  cobra,  and  do  not  penetrate  so  deeply;  but,  according  to 
Fayrer,  it  is,  next  to  the  cobra,  the  most  dangerous  snake  to  human  life  in 
India. 

Naja  tripudians. — This  best  knowTi  and  most  dreaded  of  all  reptiles  is 
abundant  in  India,  Burmah,  and  the  Malayan  archipelago.  They  have  a 
pattern  on  the  back  of  the  neck  resembling  a  pair  of  spectacles.  They  are 
also  found  throughout  everj-  part  of  tropical  Asia.  They  lay  about  twenty 
soft  eggs  the  size  of  a  pigeon's  egg.  The  cobra  is  not  afraid  of  man,  and  will 
enter  houses  at  night  in  search  of  rats,  mice,  or  other  food.  If  not  molested, 
they  are  said  to  live  at  peace  with  the  human  inhabitants. 
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A  closely  allied  speoiaH,  much  larger  in  sixe  thougli  by  no  Tneann  aB  fiiinier- 
0tis»  is  llamadryas  npliinphagtis  elapa — snake  eater,  Thif^  ^nake  grow??  to  a 
Ir^D^h  of  fourteen  feet:  it  luiieli  ropeiiiblc^  the  cobra  in  rangn  and  liahifg,  but 
owiai:  to  its  j^ize  is  more  ilangeroii8.  It.^  favorite  food  is  ittlier  sniikes.  It  h 
nhmi  by  imake  cbarnuTs  on  account  of  its  docility  in  captivity*  Tbey  are 
eirpfvi!  to  extniot  the  fangs. 

In  Africa  there  are  a  number  of  species  closely  allied  to  the  Indian  cobra; 
aniong  the  best  known  is  the  Egyptian  cobra^  or  asp— *Na]a  Ilaje,  Tlie  snake 
prows  to  a  lengtli  of  six  feet  Other  species  of  Naja  are  abundant  throughout 
fqtiatfirial  Africa. 

All  the  ptiiaonous  snakes  of  Australia  are  Colubride  snakes.  The  moat 
ecrminon  are  the  Black  Snake,  Tiger  Snake,  and  Death  Adder  (Psendecbis  por- 
pliyrianis.  Hoplocephalus  eurtus,  and  Acanthopbis  cerastinus), 

Viperidse, — All  the  viperino  snakes  are  poisonous.  They  comprise  tbe 
yiperidse  and  Crotnllda*.  They  are  distinguished  by  a  short  triangular  head 
1  gtout  l^iidy  with  a  short  t.aib  The  poison  fangs  are  long  and  well  dovel- 
;  they  are  hollow,  not  grooved.  The  bones  of  the  upjier  jaw  are  movable, 
iod  tlje  fangs  are  erected  by  muscular  action.  These  snakes  abound  in  Eurojie, 
hm,  Africa,  and  America,  but  are  not  found  in  Australia*  This  group  con- 
tain? netirly  all  the  im|>ortant  poisonous  snakes  of  America. 

lu  America  there  are  no  true  vipers,  but  the  Pit  vipers  are  very  common* 
Tliey  have  a  very  hroad  head,  imperfectly  covered  by  scales,  and  are  char  act  er- 
Iml  by  the  presence  of  a  deep  pit  on  either  side,  Iwbiml  the  nostril  and  in 
front  of  the  eye.  Some  of  them  have  a  series  of  homy,  loosely  jointe<l  rings  at 
the  cod  of  the  tail.  When  the  snake  is  startled  or  excited  it  vibratos  the  tail 
fapidly,  and  the  p<»culiar  sound  thus  produced  gives  origin  to  the  name  rattle- 
Make.    There  are  tliree  genera:  Crotalus,  Lachesis,  and  Aucistrodon. 

Crotalus. — This  snake  is  found  only  in  America,  throughout  the  United 
State*  m  far  north  as  New  York,  and  in  South  America  as  far  south  as  Brasiih 
Tlit'fe  an^  in  tlie  United  States  some  fuiirteen  or  more  varieties  of  rattlesnakes, 
TIk^v  art*  e-aaily  recognized  by  the  presence  of  a  jointed,  horny  rattle  at  the 
■  Hill  fif  the  tail,  used  by  the  snake  to  make  known  its  presence  and  to  warn 
™  btrmlers,  and  hy  the  broad  head,  and  the  deep  pit  in  front  of  the  eye.  The 
I  oUlesiiake  strikes  from  a  coil  by  rapidly  straightening  the  body  in  the  direc- 
H  Hm  of  the  thing  to  be  bitten.  They  are  unable  to  throw  the  entire  body 
Binni  the  ground,  and  can  only  strike  an  object  dist^int  two  thirds  of  their 
Hmi  leagth.  The  liest  kno\\Ti  variety  as  well  as  the  largest  is  Crotalus  ada- 
maiite^B,  the  Di amend liack  Rattler.  This  snake  may  attain  a  length  of  about 
ei^ht  feet,  this  lieing,  hcwever,  an  unusiuil  size-  Tlje  fangs  of  such  a  snake 
W  a  full  inch  in  length.  It  is  most  abundant  in  the  Southern  States, 
northern  species — the  banded  rattlesnake,  Crotalus  horridus — is  from  three 
to  imr  feet  in  length.  It  is  very  eouuuon  in  the  Rocky  Mountains,  and  in 
flim  deitert  regions  to  the  west  and  south.  Other  varieties  of  the  Pit  Viper, 
dangerous  than  tlie  rattlesnake,  are  the  Cop|>erliead    (Ancistrodon  eon- 
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tortrix),  of  a  banded  copper  color,  seldom  longer  than  three  feet,  known  also 
as  the  Pilot  Snake,  Ui)land  Moccasin,  and  Deaf  Adder,  habitat  the  United 
States,  oast  of  the  Rocky  Mountains;  the  Water  Moccasin  (Ancistrodon  pis- 
civorus),  habitat  bayous  and  swamps  in  the  Southern  States,  an  ugly  snake 
of  a  dirty  brown  or  mud  color,  extreme  length  five  feet,  diameter  three  inches; 
it  is  also  called  Cotton-mouth,  from  the  white  color  of  the  interior  of  its 
mouth. 

A  closely  allied  species  is  Lachesis  (the  Fer  de  lance,  or  Lance-headed 
Snake),  a  native  of  the  W^est  India  Islands,  extreme  length,  six  feet;  the  head 
is  wide,  the  fangs  long,  color  brown,  with  black  markings.  In  the  Island  of 
Martinique  the  snake  has  caused  a  considerable  annual  death  rate  among  pel^ 
sons  working  on  the  sugar  plantations. 

One  of  the  largest  and  most  deadly  of  the  Pit  Vipers  is  the  Lachesis  Muta 
(or  Lachesis  rhomlxjata),  sometimes  called  Surucucu,  or  Buschmeister  (Bush 
Master).  This  snake  inhabits  the  elevated  woodlands  in  many  of  the  tropical 
and  subtropical  countries  of  South  America,  Brazil,  the  Guianas,  and  neigh- 
boring States.  It  lives  upon  the  groimd,  and  is  not  a  tree  climber.  It  is  said 
to  grow  to  a  length  of  eight  feet  or  more,  with  a  girth  equal  to  that  of  a  man's 
leg.  The  general  form  and  habits  of  the  animal  are  similar  to  those  of  the 
rattlesnake.  It  is  a  handsome  snake.  The  back  is  colored  a  bright  reddish 
yellow,  with  a  longitudinal  row  of  large  rhombic,  dark,  blackish-brown  spots, 
each  with  two  snuill  bright  spots  within  its  area.  The  end  of  the  tail  is  armed 
with  homy  scales  ending  in  a  spine.  The  belly  is  bright  yellow,  or  pearly. 
The  snake  is  said  to  be  very  aggressive,  sometimes  lying  quietly  coiled  until 
the  near  approach  of  an  intruder,  and  striking  like  a  flash  when  he  comes 
within  range,  or  in  other  instances  advancing  rapidly  along  the  ground  to 
attack  man  or  lower  animals.  Unlike  the  rattler,  there  is  no  warning  sound 
given  by  this  snake.  The  symptoms  come  on  soon  aft^r  the  bites;  hemorrhages 
from  mucous  membranes,  rigidity  and  loss  of  voluntary  control  of  the  muscles, 
are  said  to  l)e  marked  symptoms.  Death  may  occur  in  from  six  to  twelve 
hours. 

The  true  vipers  are  not  found  in  America.  They  are,  however,  the  only 
jK)isonous  snakes  of  the  Continent  of  Europe,  and  are  represented  by  several 
sj:)ecies.  The  commonest  is  Vijiera  Berus.  None  of  them  are  large  snakes; 
they  are  seldom  longer  than  two  feet.  They  are  found  spread  over  the  entire 
Continent,  notably  in  mountainous  regions.  Various  members  of  the  viper 
family  are  found  in  Africa:  the  ITomed  Viper  (V.  cerastes)  in  the  northern 
part;  farther  south,  the  PuflF  Adder  (Bitis  arietans).  This  snake  attains  a 
length  of  five  feet.  In  striking  it  is  said  to  throw  its  entire  body  oflF  the 
ground,  so  that  it  might  even  wound  a  man  on  horseback.  Its  venom  is  used 
by  the  Hottentots  to  poison  their  arrow  ti])3. 

In  India  and  Burmah  there  are  found  large  vipers.  Echidna  Elegans,  a 
richly  colored  snake,  growing  to  a  large  size.  Other  and  dangerous  vipers  are 
found  in  Japan  and  in  Tibet 
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Snake  Venom- — Snake  venom  is  a  clear,  watery  or  viscid  fluid,  of  a  pale 
yellow  or  amber  color,  of  a  specific  gravity  of  from  1.030  to  1.070.  It  is 
higher  in  Crotalidae  than  in  Colubrida?,  faintly  acid  in  reaction.  In  the  dried 
state  the  poisonous  properties  are  preserved  indefinitely.  The  dried  venom 
breaks  up  into  numerous  minute  flakes  resembling  dried  egg  aJbumin.  Weir 
Mitchell  preserved  Crotalus  venom  for  twenty-three  years  without  perceptible 
loss  of  activity.  Venom  is  not  destroyed  by  light  nor  by  freezing.  It  is 
destToye<l  by  a  temperature  of  100°  C.  after  a  short  time.  Snake  venom  gives 
tlie  ordinary  proteid  reactions.  The  amoimt  of  venom  excreted  at  a  single  bite 
varies  with  the  size  of  the  snake,  and  with  the  time  which  has  elapsed*  since 
the  previous  bite.  Snakes  in  captivity  sometimes  deteriorate  in  health,  and 
often  refuse  food.  The  quantity  of  the  venom,  and  its  toxicity,  is  thereby 
diminished.  It  is  probable  that  more  venom  is  furnished  when  the  snake  bites 
than  when  the  poison  glands  are  squeezed  with  the  fingers  and  the  venom 
thus  obtained.  The  amount  of  venom  yielded  by  squeezing  the  gland  has  been 
determined  experimentally  in  a  number  of  important  snakes.  The  weight  in 
the  following  figures  is  estimated  in  the  dried  state:  Cobra,  X.  tripudians, 
0.254  (Cimningham),  from  a  bite  0.373  (Lamb)  ;  Lachesis,  Fer  de  lance,  0.127 
(Calmette)  ;  Crotalus  adamenteus,  0.309-0.179   (Flexner  and  Xoguchi). 

The  Chemistry  of  Snake  Venom. — The  chemistry  of  snake  venom  is 
bnt  little  understood.  The  general  result  of  the  several  investigations  which 
have  been  made  is  that  venom  contains  two  actively  poisonous  ingredients. 
They  have  been  named  Venom  Peptone  and  Venom  Globulin.  The  action  of 
each  of  these  is  diflFerent;  venom  peptone  causes  edema,  putrefaction,  and 
necrosis  of  the  tissues;  venom  globulin,  on  the  other  hand,  acts  through  the 
nmes  upon  the  muscles  of  respiration  and  the  circulatory  apparatus.  It 
<hstroys  the  coagulability  of  the  blood,  causes  ecchymosis,  lowers  the  blood- 
pivssure,  and  paralyzes  respiration.  While  all  snake  venoms  contain  the  same 
pr>i?<»nous  ingre<lients  and  have  the  same  action  upon  the  animal  organisui, 
yet  it  has  lx»cn  found  that  the  venom  of  diflFerent  kinds  of  snakes  contain  the 
priijsonous  principles  in  varying  proportions,  so  that  the  sjiuptoms  produced 
will  vary  quite  markedly  after  the  bites  of  serpents  of  diflFerent  kinds.  The 
following  details  are  largely  adapted  from  the  work  of  Flexner  and  Xoguchi. 
The  poisonous  principles  may,  according  to  their  action,  be  classified  as 
follows : 

1.  A  principle  which  produces  instantaneous  coagulation  of  the  blood  in 
the  vessels. 

2.  A  principle  which  acts  upon  the  nervous  system. 

3.  A  principle  which  causes  rupture  of  the  walls  of  the  capillary  vessels 
and  extensive  hemorrhage. 

4.  A  principle  which  causes  solution  of  the  blood-corpuscles. 

5.  A  number  of  principles  destructive  to  tissue  cells. 

6.  A  principle  which  causes  hardening  of  the  rod  blood-corpuscles. 

7.  Loss  of  the  bactericidal  property  of  the  blood. 
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1.  The  Blood-clotting  Principle, — The  venom  of  certain  snakes  has  a 
marked  influence  on  the  coagulation  of  the  blood.  In  large  quantities  it 
causes  instant  coagulation  of  the  blood  within  the  vessels.  In  smaller  quan- 
tities it  destroys  the  power  of  tlie  blood  to  coagulate  for  a  long  time.  Venoms 
of  this  class  are  capable,  under  certain  circimistances,  of  causing  instant  death 
by  widespread  coagulation  of  the  blood.  The  symptoms  produced  are  giddi- 
ness, loss  of  consciousness,  general  convulsions,  and  death  in  a  few  minutes. 
Death  has  l^een  known  to  occur  in  half  a  minute.  The  blood  is  found  coagu- 
lated in  the  vessels,  more  especially  in  the  pulmonary  arteries  and  the  right 
side  of  the  heart.  The  snakes  capable  of  this  form  of  poisoning  are:  Crotalus 
adamanteus,  Daboia  russellii,  Rungarus  fasciatus,  Iloplocephalus  curtus  (an 
Australian  snake),  Tiger  snake,  Echia  carinata  (an  Egyptian  viper),  Pseu- 
dechis  por])liyriacus,  Black  snake  (Australia),  Trimeresurus  riukiuanus  (a 
Japanese  viper). 

2.  The  Neurotoxin  of  VeAom. — The  venoms  containing  the  largest  pro- 
portion of  this  ingredient  are  those  of  cobra  and  Bungarus  (Krait),  though 
they  are  found  in  larger  amount  in  all  of  the  Elapidie  and  Tlydrophida?  than 
in  the  Vii)erinie.  These  venoms  may  produce  death  in  a  few  minutes.  The 
smallest  lethal  dose  of  cobra  venom  causes  death  in  two  or  three  days.  The 
local  symptoms  caused  by  neurotoxic  venoms  are  trifling:  slight  edema,  some- 
times ecchymosis.  The  nervous  symptoms  are  marked.  They  come  on  almost 
at  once,  and  are  stupor,  muscular  weakness  followed  by  paralysis,  twitching 
of  the  muscles,  dyspnea,  cessation  of  breathing,  and  death.  A  large  dose  of 
cobra  or  of  Bungarus  venom  produces  identical  symptoms.  A  small  dose  of 
Bungarus  venom  causes  a  chronic  form  of  poisoning.  There  may  be  no  marked 
sjinptoms  for  several  days,  when  muscular  weakness,  profound  mental  and 
physical  depression,  loss  of  a])petite,  and  emaciation  ap]x*ar,  and  are  pro- 
gressive until  death.     The  exitus  may  be  delayed  for  a  fortnight. 

3.  llie  Principles  Causing  Hemorrhage. — The  |X)ison  of  vipers  and  rattle- 
snakes is  rich  in  this  principle,  and  the  most  striking  sym])toms  of  rattlesnake 
bite  are  the  ])rofuso  and  continuous  bleeding  from  the  wound,  and  the  rapidly 
progressive  swelling  and  ecchymosis  of  the  part  bitten.  The  extent  of  the 
tissues  thus  affected  varies  according  to  the  amount  of  the  poison,  but  it  may 
continue  to  advance  for  several  days,  involving  the  entire  limb,  or  even  the 
entire  side  of  the  body.  The  walls  of  the  capillary  vessels  are  extensively 
ruptured,  and  examination  of  the  tissues  shows  that  blrnxl  is  extravasated  into 
all  the  soft  tissues  of  thc^  limb.  One  of  the  worst  features  of  rattlesnake  bite 
is  the  extensive  sloughing  of  the  tissues  thus  affected,  leading  to  loss  of  the 
limb  or  to  deformity  from  extensive  scarring,  and  consecpiont  impairment  of 
the  muscular  action.  The  ])riuciple  producing  edema  is  believed  to  be  different 
from  that  producing  hemorrhage?. 

Symplows  of  liaitlesnahe  Biies. — The  symptoms  of  rattlesnake  bite  may 
properly  ho  descril>ed  here.  They  are:  immediate  severe  pain  in  the  wound; 
wound  continues  to  bleed;  rapid  swelling  and  ecchymotic  discoloration  of  limb; 


POISONED   WOITKDS 


19 


ri  blood T  exudation  into  mucous  membraiio  of  nosc^  mouth,  conjimctivflj 

and  hemoglobinuria;  in  fifteen  minutcg  ur  Jimre,  proBtration,  nausea,  yomiting; 
ipid  fall  of  blood-pressure;  re.spiration  at  first  rapid,  later  slow  and  flterto- 
>ns'j  tim^^de^^  sometimes  convulsive  twi tellings,  followed  bj  paralysis*  Death 
lay  occur  in  twelve  laonra  Recovery  from  the  general  symptoms  of  intoxi- 
ition  occurs  suddenly*  If  the  patient  survives  the  inimediato  effects,  suppura- 
ion,  often  extensive,  Bonietinies  gangrenous,  occurs  near  the  hite-  Death  may 
:*iir  frfim  septicemia.  In  eases  wdiere  the  venom  is  injected  directly  into  a 
irge  vein,  rapid  general  thrombosis  may  cause  almost  instant  death, 

4.   The  Prindples^  Causing  Sohdion  mid  Agglutination  of  the  Blood  Cells. 
_ — The  destruction  of  the  blood  cells  is  shown  elinicHlly  by  hemoglobinuria, 
uperi mentally,  tliis  has  been  proven  by  bleeding  a  poisoned  animal  and  allow- 
ihe  hlcKxi  to  settle^  when  the  serum  is  found  to  be  blood-stained.     The 
lliitinating  property  of  the  rattlesnake  venom  was  demonstrated  by  Weir 
Mitchell  in  rahhits* 

Ih  Prifi4:ipl^s  Causing  the  Sohttion  of  Tissue  Celh.—Ylexncr  and  Xoguchi 
ftniutl  in  venom  solvent  agents  %vliieh  destnivcd  the  cells  of  the  liver,  the  kidney, 
U'i^tisj  s{)ermatozoa,  and  ova^  but  that  these  agents  required  certain  comple- 
tiMntitrv  bodies  to  perform  tlieir  solvent  aciion.  These  bodies  exist  in  the 
boilv  fluids  or  in  the  cell  body, 

f>.  The  Proteriire  or  Hardening  Property  upon  the  Red  Blood  Cells.~lt 
lias  been  demonstrated  by  nuniertjus  observers  that  when  snake  venom  is  added 
K  fcltxwh  if  tlie  %*enoui  is  present  in  large  amount  it  api>c*ars  t*i  harden  the 
ltd  bkiod  cells  by  forming,  according  to  Nogucln,  an  insf>luble  couip<nmd  or 
precipitate  which  prevents  the  escape  of  the  hemoglobin  from  the  cells* 

7*  iro.^  of  the  Bartrriridfd  Propvriij  of  the  Blood. — Following  snake  hites, 
it  has  of  ten  Ijeen  observed  that^  though  the  victim  recovers  from  the  immediate 
effects  of  the  poison,  he  may  die  from  a  secondary  pyogenic  infection,  and 
ibaiimder  such  circumstances  there  is  little  or  no  power  on  the  part  of  the 
tis{*irs  for  re?=sisting  the  invasiun  nf  pyogi*nic  and  other  bacteria. 

The  Symptoms  of  Cobra  Poisoning The  wounds  made  by  tlie  fangs  are 

insipuficant  punctures.  Burning  pain  and  edema  of  the  surrounding  tissues 
follow.  Constitutional  symptoms  may  apjiear  in  from  a  few  minutes  to  an 
tour.  They  are  vertig?i,  weakness  of  the  extreujitieSj  folkiwed  by  complete 
piraplegia.  There  may  he  eonyulsive  movements  or  general  convulsions, 
Thre  is  ptosis,  paralysis  of  the  muscles  of  the  jaw  and  throat,  inability  to 
i\mk  or  swallow.  The  pupils  continue  to  react  to  light.  C-onsciousness  is 
pn^rvei  The  pulse  is  rapid,  but  is  of  fair  force  until  just  before  death. 
Tlim'  is  finally  paralysis  of  all  the  muscles.  The  respiratory  functions  are 
npidlv  destroyed  ;  Ijrc^athing  is  at  first  rapid,  becomes  slower,  labored,  and 
moru  and  more  superficial  until  it  ceases.  The  heart  may  beat  for  some  min- 
ute after  breathing  stops.  The  leugtli  of  time  after  the  bite  before  death 
iyi'mn  varies  a  good  deal,  according  to  the  amount  of  venom  injected.  In 
most  of  i!ie  fatal  cases  death  occurs  in  from  tw^o  to  twelve  hours  after  the  bite. 


20  WOUNDS 

About  one  fifth  of  the  cases  die  in  less  than  two  hours,  and  one  fifth  after 
twenty-four  hours.  Recovery,  when  it  takes  place,  is  rapid,  and  is  not  followed 
by  the  inflammatory  local  symptoms  usual  after  rattlesnake  bite. 

Mortality. — It  is  believed  that  seven  eighths  of  the  cases  of  rattlesnake 
bites  recover  (Weir  Mitchell).  Other  estimates  are  from  fifteen  to  twenty-five 
per  cent  mortality.  Cobra  bites  are  fatal  in  from  twenty-five  to  forty-five  per 
cent  of  the  cases  (Calmette).  Bites  about  the  face  are  very  dangerous,  as  are 
bites  upon  the  toes  and  fingers,  since  the  wounds  here  are  often  deeper,  the 
size  of  the  fingers  being  more  favorable  for  deep  penetration.  The  inininuim 
fatal  dose  of  cobra  venom  for  a  man  is  variously  estimated  at  from  0.01  giu. 
(Calmette)  to  0.0175  gm.  (Lamb). 

Treatment  of  Snake  Foisoning. — A  word  in  regard  to  the  treatment  of  snake 
bites.  If  the  bite  is  upon  a  limb,  instant  tight,  elastic  ligation  of  the  limb  above 
the  bite  should  be  practiced,  or  several  ligatures  may  be  applied,  one  above  the 
other.  If  the  bite  is  upon  a  finger,  the  snake  a  deadly  and  active  one,  and 
the  wounds  deep,  probably  immediate  amputation  of  tlie  finger  or  toe,  as  the 
case  may  be,  would  be  the  simplest  and  safest  measure.  It  is  dangerous  to 
leave  a  tight  ligature  on  a  limb  for  more  than  half  an  hour.  At  the  end  of 
that  time  it  should  be  loosened  for  a  few  moments  and  reapplied.  If  prac- 
ticable, excision  of  the  woimd  is  a  safe  and  proper  measure.  Cupping,  or 
sucking  with  the  mouth,  is  useful  if  done  at  once.  The  mouth  should  be 
rinsed  with  water  or  some  antiseptic  solution  (potassium  permanganate,  1—100). 
The  wound  may  be  destroyed  with  a  hot  iron  or  a  hot  coal.  Certain  chemicals 
have  been  much  used  by  subcutaneous  injection  into  and  about  the  wounded 
tissues.  They  do  no  good  if  injected  at  a  distance.  The  advantage  of  their 
use  is  that  they  may  destroy  the  venom  without  vSeriously  injuring  the  tissues. 
They  should  be  used  liberally,  and  at  the  earliest  possible  moment.  Among 
those  which  have  been  found  useful  are  potassium  permanganate,  1—100; 
chloride  of  calcium  or  hy]x>chlorite  of  calcium,  1-60;  chloride  of  gold, 
1-1,000;  chromic  acid,  1-100.  If  the  wounded  tissues  are  excised,  potas- 
sium permanganate  crystals  may  be  rubbed  into  the  raw  surface. 

General  Treatment. — Stimulants  of  all  kinds  may  be  administered.  Al- 
cohol in  full  but  not  excessive  doses,  stopping  short  of  profound  intoxication; 
tea  and  coflFee  in  large  doses ;  strychnin  as  the  result  of  experiment  upon  ani- 
mals has  not  been  found  useful.  It  is  nevertheless  recommended  in  full  doses 
by  numerous  observers.  If  respiration  fails,  artificial  respiration  should  be 
used,  and  kept  up  as  long  as  the  heart  continues  to  beat. 

Specific  Treatment. — The  exact  value  of  Oalmette's  antivenene  injec- 
tion for  snake  bite  has  not  been  definitely  determined.  It  is  contended  by 
him  that,  although  prepared  by  liim  as  an  antidote  to  cobra  poisoning,  it  saves 
life  after  bites  from  this  and  also  after  bites  from  viperine  snakes.  It  is, 
however,  alleged  by  others  that  Calmette's  antivenene  is  not  sufficiently  power- 
ful in  doses  of  20  c.c.  to  save  life  after  a  human  being  has  been  bitten  by  a 
cobra.    The  average  dose  of  poison  injected  at  one  bite  is  many  times  stronger 
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than  the  usual  dose  of  antivenene  can  neutralize,  and,  moreover,  that  although 
Calmette's  serum  contains  small  quantities  of  bodies  capable  of  immunizing 
the  venoms  of  other  serpents,  the  quantities  are  too  small  to  render  the  serum 
valuable  as  an  antidote  against  any  poison  other  than  that  of  cobra  venom. 
The  truth,  however,  remains  that  the  results  of  Calmette  and  others  in  the 
use  of  antivenene  have  been  encouraging,  and  whenever  antivenene  can  be 
obtained  it  should  be  used  in  every  case  of  snake  bite.  Antivenomous  serum 
is  prepared  in  hermetically  sealed  tubes,  containing  10  c.c.  In  this  state  it 
will  keep  two  years,  but  is  said  to  deteriorate  in  hot  climates.  In  the  dried 
state  it  will  keep  indefinitely,  and  may  be  dissolved  in  sterile  water  for  in- 
jection. Antivenene  is  much  more  efficacious  when  injected  into  a  vein  than 
when  intro<liiced  siibcutaneously.  It  should  be  used  at  once  after  the  bite ;  the 
Wger  the  delay  the  larger  the  quantity  of  antivenene  necessary  to  neutralize 
the  venom.  Antivenene  should  of  course  not  be  used  to  the  exclusion  of  other 
active  treatment,  as  already  described. 

Poisoned  Arrow  Wounds 

The  poisons  used  by  savage  tribes  on  the  points  of  their  arrows  and  spears 
are  of  many  kinds,  and  produce  very  varied  symptoms.  In  some  cases  there 
is  but  a  single  active  ingredient  and  a  single  definite  group  of  symptoms.  In 
others  several  poisonous  ingredients  are  present,  and  the  resulting  symptoms 
are  of  a  mixed  character.  In  an  Encyclopedia  of  Surgery  (Kocher  and  Que- 
rain,  Leipzig,  1903,  vol.  ii,  p.  300)  there  is  a  short  article  on  the  subject  by 
Th.  Hnsemann.  The  following  is  based  largely  on  the  facts  therein  contained. 
In  general  it  is  to  be  borne  in  mind  that,  although  the  ^vounds  produced  by 
poisoned  arrow^s  are  often  of  a  trifling  character,  being  in  many  instances 
mere  punctures,  the  alkaloidal  poisons  introduced  into  the  wound  are  so  power- 
ful, and  so  readily  taken  up  by  the  circulation,  that  instant  treatment  offers 
the  only  prospect  of  saving  life.  If  symptoms  of  poisoning  are  waited  for, 
it  is  then,  in  most  cases,  too  late.  Immediate,  firm  ligature  of  the  limb  above 
the  wound,  removal  of  the  arrow,  free  incision,  irrigation  of  the  cavity  with 
water  and  mechanical  cleansing  may  save  life.  In  one  of  Stanley's  Congo 
expeditions,  a  number  of  his  people  were  wounded  by  poisoned  arrows;  all 
died,  soon  after  receiving  the  wound,  with  tetanic  spasms  but  one;  his  wound 
was  sucked  by  a  comrade,  and  his  life  thus  saved.  It  is  to  be  remembered 
that  these  poisons,  being  alkaloidal,  are  absorbed  readily  through  the  mucous 
membranes  of  the  mouth,  and  that  the  mouth  should  be  immediately  cleansed 
after  such  suction  is  practiced.  The  arrow  poisons  of  different  parts  of  the 
world  are  many.  According  to  the  effects  produced,  they  may  be  divided  into 
seven  groups.     The  preparations  vary  much  in  strength  in  different  specimens. 

T.  Heart  Poisons. — ^The  majority  of  the  arrow  poisons  used  by  Africans  and 
Asiatics  at  the  present  time  act  like  digitalin  and  helleborin,  and  cause  death 
by  sodden  stoppage  of  the  heart  muscle.     Observations  on  French  soldiers  in 
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the  Soudan  wounded  by  poisoned  arrows  of  the  Bambara  tribe  of  savaged, 
showed  that  death  might  occur  in  from  eleven  to  thirteen  minutes.  Such 
poisons  are,  among  others,  the  "  Inee,"  "  Kombe,"  "  Wabain,"  "  Antiacin." 
To  the  heart  poisons  belong  also  those  used  by  the  Choco  Indians  of  New 
Granada,  made  from  the  skin  secretions  of  a  toadlike  creature,  Phyllobates 
melanorrhinus. 

II.  Heart  Poisons  with  an  Action  on  the  Nervons  Centers Various  African 

arrow  poisons  contain  one  or  several  substances  which  act  partly  on  the  heart, 
causing  spasm  or  paralysis  of  the  heart  muscle;  also  as  powerful  stimulants 
of  reflex  action  in  the  cord,  causing  tetanic  convulsions.  In  German  southwest 
Africa,  along  the  coast,  tlie  Owamba  tribe  use  a  poison  kno\\Ti  as  "  Echnja," 
prepared  from  a  plant,  "  Adonium  boehmianum,"  which  produces  tliis  com- 
bination of  symptoms,  due  to  the  presence  of  a  glucoside,  "  Eclmjin." 

III.  Purely  Tetanic  Poisons. — ^Tlie  Pongahns  of  ^Malacca  and  the  natives 
of  Borneo  use  the  juice  of  various  sj^ecies  of  Upas  to  prepare  a  poison  wliich 
produces  general  tet^mic  convulsions,  and  causes  death  in  ten  or  fifteen  minutes 
from  asphyxia  from  tetanic  contraction  of  the  muscles  of  respiration. 

IV.  Poisons  Affecting  the  Respiration  Center  in  the  Medulla. — Such  are 
arrow  poisons  containing  the  aconite  bases,  aconitoxin  and  pseudo-aconitin, 
made  chiefly  from  the  plant  **  Aconitum  ferox,"  and  used  by  people  in  eastern 
Asia. 

V.  Poisons  Causing  General  Paralytic  Symptoms. — Of  these,  "  curare,"  used 
by  South  American  Indian  tril>es,  is  the  best  knoA\Ti.  It  causes  paralysis  of 
the  voluntary  muscles  throughout  the  body.  Its  sjTuptoms  are  familiar  to 
anyone  who  has  ever  worked  in  a  physiological  laboratorv\ 

VI.  Septic  Poisons. — ^I^utrid  flesh,  heart  muscle,  liver,  etc.,  of  animals  dead 
of  rattlesnake  poison,  or  such  material  mixed  with  rattlesnake  venom,  were 
formerly  used  by  tlie  Indian  tribes  on  the  border  between  the  United  States 
and  Mexico.  Similar  poisons  are  prepared  by  the  African  bushmen  of  tlie 
Kalahazi  Desert  from  the  body  juices  of  the  chrysalis  of  a  beetle — Diamphi- 
dium  simplex.  Tliese  poisons  do  not  act  immediately,  but  produce  a  local 
hemorrhagic  inflammation,  with  diarrhea,  liemoglobinuria,  collapse,  and  death 
in  two  or  three  days. 

VII.  Irritating  Poisons. — The  Moquis  Indians  of  Arizona  used  a  poison 
on  their  arrows  made  from  the  bodies  of  bumblebees.  Other  tribes  have  used 
the  milky  juice  of  Euphorbia  arborescens.  These  are  purely  irritating  sub- 
stances, and  produce  merely  an  exceedingly  painful  wound,  without  any  specific 
poisonous  eflfects. 

TiFE  Bites  axd  Stings  of  Insects 

Insects  of  various  kinds,  by  stinging  or  biting,  produce  poisonous  wounds. 
The  results  of  sncli  wounds  an*  annoying,  but  not  serious,  unless  a  large  num- 
ber of  bites  are  received.     There  are  undoubted  cases  upon  record  of  death 
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following  inniimerable  stings  from  wasps,  bees,  and  hornets,  and  intoxicated 
persons  have  died  after  being  exposed  for  hours  to  the  bites  of  innumerable 
mosquitoes.  The  sting  of  the  scorpion  and  the  bite  of  the  tarantula  are  espe- 
cially poisonous,  and  much  dreaded.  The  effects  resemble  in  a  mild  form 
the  bites  of  serpents ;  they  are  rarely,  if  ever,  fatal  to  human  beings.  The 
svmptoms  caused  by  the  stings  of  bees,  hornets,  and  wasps  consist  of  local  pain 
of  an  aching  or  burning  character.  A  tender  red  wheal  forms  almost  at  once, 
and  remains  for  some  hours.  The  sting  is  sometimes  left  in  the  wound,  and 
may  prolong  the  irritation.  It  may  be  searched  for  and  extracted  with  the 
aid  of  a  magnifying  glass  and  a  fine  pair  of  forceps.  Bedbugs,  fleas,  and  body 
lice  produce  an  urticarial  eruption  characterized  by  intense  itching  and  burn- 
ing, which  usually  subsides  in  a  few  hours,  or,  in  sensitive  persons,  may  recur, 
on  mechanical  irritation,  for  several  days.  Flea  bites  can  usually  be  distin- 
guished by  the  presence  of  a  minute  punctate  hemorrhage  in  the  skin,  which 
can  be  seen  in  the  center  of  the  wheal.  The  bodies  of  those  afflicted  for  long 
periods  by  body  lice  are  covered  with  scratch  marks,  and  after  a  time  pigment 
is  deposited  in  the  skin,  notably  on  the  breast,  the  flanks,  the  abdomen,  upper 
arm,  and  thighs.     The  appearance  is  characteristic. 

The  stings  and  bites  of  insects  have  acquired  an  entirely  new  and  impor- 
tant interest  during  recent  years,  since  observation  and  experiment  liave  sho^Mi 
that  certain  infectious  diseases  are  transmitted  to  man  in  this  way.     Among 
the  insects  capable  of  transmitting  disease  by  bites  are  mosquitoes.     The  vari- 
eties of  Anopheles  transmit  malaria;  Stegomyia  fasciata,  yellow  fever;  Culex 
pipiens,  filariasis.    It  is  probable  that  dengue  is  also  transmitted  by  a  mosquito. 
Fleas  are  believed  to  transmit  bubonic  plague  from  one  rat  to  another,  or 
from  rat  to  man,  or  from  man  to  man.     Ticks  are  believed  to  transmit  certain 
ft'brile  diseases  in  Asia  and  Africa ;  also  probably  the  so-called  "  spotted  fever  " 
obser^-ed  in  the  Bitter  Root  Valley  of  the  Rocky  Mountains.     The  bites  of  bed- 
bugs are  believed  to  play  an  important  part  in  the  transmission  of  relapsing 
fever.     Lice  may  convey  impetigo  contagiosa.     In  addition  to  bites,  flies  and 
other  insects  transmit  bacterial  diseases  by  carrying  the  germs  of  typhoid 
fever,  erysipelas,  anthrax,  etc.,  on  their  bodies,  or  in  their  alimentary  canals, 
and  depositing  such  germs  in  wounds,  in  food,  water,  etc. 

GUNSHOT   WOUNDS 

Gunshot  wounds  are  those  produced  by  the  discharge  of  firearms.  For 
purposes  of  diagnostic  description  they  may  be  divided  into  four  groups:  I. 
Those  caused  by  modem  military  rifles  and  pistols  of  a  caliber  varying  between 
7  and  8  mm.  II.  Wounds  produced  by  rifles  and  pistols  firing  a  soft  leaden 
bullet  by  means  of  a  charge  of  ordinary  black  gimpowder  and  having  a  caliber 
varying  from  0.22  inch  to  0.45  inch  or  more.  III.  Wounds  produced  by  shot- 
gnns  loaded  with  many  pellets  of  leaden  fehot  of  various  sizes.  IV.  Wounds 
produced  by  artillery  projectiles.     It  has  been  considered  desirable  to  divide 
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gimfiliot  woxiTifls  into  the^se  several  class^es,  befause  the  ehanirtrr  of  tlie  woitnrk 
produced  by  these  various  weaponB  difftT  in  ti^rUiia  important  details.     Thf 


Burr  Lear  Uifj^e  lii  ij.kt,  tja*  »wixV<j  Fiiaomknth  of  LKAr>  KMi*i50Diii>  ts  rMK  TieartH,  The  X-my 
picture  wari  tJiki^n  nearly  a  year  after  the  iigury.  An  atlpriif^t  to  inijjmve  the  eimdJtiui*  hy  r»> 
eeetloh  of  (he  ulrtft  arnl  frftaheiiinp  thp  ends  of  ilip  ra^ltiiH  follow*'fi  hy  sintnre  of  tlit  iKsne  wtt»  followed 
by  nonunion  in  (he  racliua  and  ddayfd  unum  in  the  u|im»  The  funetiimiU  result  no  lot&g  as  the 
patient  WQ>re  li  t^ujipcirting  apparatus  on  the  foreann  ^na  good.     (Author'^  cajK!.) 

majority  of  in^nsliot  woundB,  however  prod  need  j  partake  of  the  character  of 
punctured  wounds,  and  most  of  theiri  a!^o  of  wounds  of  the  contused  and 
lacerated  variety. 


L  Wounds  Producjeb  by  Mudehn  J[ilitary  Rifles  axd  Pistols 

The  exjilosivc  listed  is  one  or  other  of  the  vnrioties  of  sm<)kele?B  powder, 
The  Itulk't  id  of  vtTj  small  diameter  compitred  with  its  lengthy  and  cimsista 
imually  of  a  core  of  hardened  lead  surrounded  h_v  a  covering  or  jacket  of  a 
nmcli  hnrdtT  nmterial,  eonsisfiu^  in  uutny  insttmcrs  of  n  thin  cajisnle  of  an 
alhiy  c<tm  posed  of  copj^er  and  nickel  or  of  C"p[X*r,  nickel,  and  stet*L  The 
point  of  the  bullet  la  rounded  or  oval  in  shape.  These  \vea|ions  possess  in 
their  eifeets  certain  characters  which  distinij:uisli  them  quite  Rharplv  from  the 
old-fashioned  riEea  and  pistols  firing  soft  lead  bnllets.  In  tiie  iirst  place,  the 
velocity  of  the  projectile  as  it  leaves  the  muzzle  of  tlie  weaj>on  is  very  greaL 
and  varies  between  000  and  720  meters  per  second,  as  compared  wilh  300  or 
400  Tiieters  per  second  in  the  old-fashioned  rifles  firing  a  soft  lead  bullet 
with  a  eliarge  of  bhiek  powder,  iloreover,  the  striking  ent^^gy  as  compared 
with  the  older  %veai>ons  is  enormous.  Tlic  range  is  also  greatly  increased. 
The  effective  range  of  the  old-fasliitmc^d  muzzle-loading  riflt^ — of  aiiout  17 
mm.  caliluT  and  a  soft  lead  b:illet — varied  Ix'tween  <jOO  to  1^000  meters. 

The  Efective  Hange. — The  range  of  tlie  modem  rifle  is  3,000  or  4,000 
meters,  or  even  more.  The  trajectory  nf  the^e  modem  rifles  is  also  very  flat^ 
that  is  to  say,  the  bullet  travels  so  fast  during  the  early  seconds  of  its  flight 
that  it  falls  but  little  in  going  a  long  distance^  hence  much  less  allowance  is 
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Fig.  2a.  Vm,  3h. 

AiiUiro-miHlrrior  ami  IiitcraL  vicwa  tiliuwifig  track  ol  bulk't  tlirougb 
(New  \  ork  Hu«ipttii]  cciUectiun.) 

Eicochet,  and  its  Deforming  Effect  upon  Bullets. — An  exception  to  tlui^  nilc 
ocCTurs  wlien,  before  striking  the  body,  tlie  bullet  eoineg  into  contact  witb  the 
ground  or  with  a  rwk,  \vlic?n  it  mav  undergo  ilrforniity  of  any  d<^^ee.  The 
mmk  common  defuruiity  noted  is  that   the  bullet  is  souiewhat  beut  ur  flatr 
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Fios.  4n  and  46.— Gtinmhot  FRAmmi;  of  the  UrPER  End  of  the  RAOltm.  Thirty-two  caliber  pistol 
bullet  ^owjne  f rafrtticnl^  of  Li?a<l  and  buUct  Htif^Iitlv  dernnntHJ  irKlfrinl  In  the  tioft  part  abuvt?  the 
elbow  mid  m  Ironi  of  the  Uumerus.     (Nuw  York  lloBpLtal  oullcctioti.) 

and  tlm  axis  of  tlie  Lullet  may  assume  any  angle  in  refcrenn?  to  itis  line  of 
flight;  wliereas  under  ordinary  cireiuiistanccs  the  two  are  paralleL  Bullets 
thus  deformed  produce  a  different  tyji©  of  injury, 

If,  as  in  the  case  with  sporting  rifles  and  cc^rtain  pistolsj  the  mantle  of 
the  bullet  is  left  ineomplete  in  front,  expo.sing  the  lead  eore  to  a  greater  or 
less  extent^  constituting  what  is  knov^n  in  sporting  parlance  as  a  '*  soft-nosed  '^ 
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bullet^  or  if  tJie  mantle  near  the  point  of  the  Inillet  he  sawed^  filed,  or  split 
^Un  siicti  »  nmiiner  that  its  eontinuity  is  de^troved  or  its  strength  near  the  point 
^httatly  linimmM],  thtm  tlie  hiillet  when  it  striken  a  iMuie  ar  even  the  soft  parts 
^Hl^  undergo  great  defonnity-  It  may  Ih>  exten8ivt'ly  tlattenud  near  tlie  tip 
^K?^into  the  shape  of  a  miishrooni — or,  indeed,  broken  up  into  many  small 
frasnnentB;  and  thv  injuriejs  prod  need  liy  sirOi  Indlets  are  nf  ^rt^nter  sever- 
,ity  than  the  wounds  caused  by  the  bulktt  with  a  eomplete  mantle  and 
indefornied. 

Perforation  and  Lodgment, — The  small  caliliered  Bt eel-mantled  military  bnl- 

H  prfKlucT^  at  iirdiuury   ranges,  as  stilted,  perforating  woundi?.      That  h  to 

teiy,  tin*  bullt^t  passcit  cfntirely  through  the  Ijudvj  m*  matttT  in  what  situation 

jr  direction  the  wound  may  be  received.     Thi.s  is  of  eourse  true  only  up  to  a 

Ttjiin  range,   and   aftrr  this  range  is   passed — whielj   varies,  of  eonrse,   for 

itfcrt'nt  rt*gi*»ns  of  tlie  hody-^a  eertain  nun i her  of  huUets  will  fail  to  pass 

>mpletely  thrtnigh  and  lodge  in  the  tisanes*     Lodgment  of  the  hnllet  will  also 

cur  with  con^i<lerahh*  freqiu>nry  at  all   rangf^s  when   the  ballet  strikes   the 

rniiiid  or  some  hard  ohje^^t  liefore  producing  the  wonnd.     At  a  range  up  to 

1,000  or  even  2,000  meters  the  bullet  will  usually  perforate,  unless  it  has 

pre%'iotisly  struck  tlie  groand  or  im|)inges  npou  a  demse  large  bone. 

In  discussing  the  tliagnosis  of  wcjunds  ma  dp  by  these  btillets,  it  is  necessary 

consider  the  character  <>f  tbc  tissues  through  which  the  btdkt  passes,  and 

mngD  at  whieh  the  shot  was  fired,  that  is  to  say — other  things  Ixdng  equal 

the  relocity  of  the  liullet      It  has  hcen  fouml  l>y  practical  ex]>erienee  that 

f?ifectj^  of  these  bullets  tipon  the  tissues  vury  not  only  with  the  character 

the  tissue,  but  also  with  the  range.     Shots  fired  within  the  range  of  500 

ptera    may   Ix^   regarded   as  short   range,    sliots    from    500    to    1,200    meters 

4ium  ranp\  and  from  1^200  meters  upward,  to  the  extreme  range  of  the 

eapm,  long  range, 

Effects  upon  Various  Tissues.^ — ^In  the  ordinary  soft  tissues,  the  skin^  the 

I  fat,  fibrous  tissues,  fascia,  muscles,  thin  and  sixingy  lM>nes,  blood-vessels,  ner\'"es, 

Ithe  Itiog^^  these  bidlets— at  all  rangt^s  up  to  2,000  meters,  as  stated  by  various 

loWri'ers — make  a  clean  perforation  through  the  body  in  a  straight  line.     The 

ii|C'iiin^  whert*  the  bullet  enters  and  where  it  makes  its  exit  are  often  quite 

?uiiilar  in  eliaracten     They  consist  of  small  rounded  o|>enings  of  the  size  of 

ur  even  smaller  than  the  diameter  of  tlie  hnllet.     At  short  ranges  tlie  wound 

of  exit  may  he  stellate,  angular,  or  slitlikcj  and   larger  than   the  wonnd  of 

eatranee;  tliis  is  not,  however,  constant      The  tissues  in  the  track  of  the 

litil!(4  are  pnlpitied,  but  there  is  very  little  laceration  except  in  the  immediate 

imtti  of  the  missile,     Thi.'  path  of  the  Imllet  through  the  tendons,  faseia%  and 

ipiiieuro.ses  may  be  a  small  round  hole  or  a  mere  slit.     Blood-vessels  and  nerves 

tnny  be  cleanly  perforated  or  [lartly  or  wholly  divided;  hut  they  seldom  escape 

i^jufy  by  being  pushed  aside,  aa  is  the  case  with  soft  lead  bullets  fired  at  low 

Itkrities,      If  the  bullet  strikes  the  skin  obliquely  it  may  jiroduee  a  slit  of 

mm  length  or  an  oval  [perforation  of  variable  mm*     The  si>oiig>*  |>ortions  of 
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the  long  bones,  if  struck  squarely,  are  frequently  cleanly  perforated,  as  though 
with  a  drill,  very  little  lateral  destructive  effect  being  observed. 

Explosive  Effect. — At  all  but  long  ranges,  where  the  velocity  of  the  bullet 
is  considerably  diminished,  there  is  observed  an  effect  upon  certain  tissues  and 
organs  which  lias  been  characterized  by  the  above  title.  This  effect  is  observed 
in  ])enetrating  wounds  of  the  skull ;  in  the  shafts  of  the  long  bones ;  in  the  solid 
glandular  organs  of  the  abdomen ;  in  the  liollow  organs  of  the  abdomen,  when 
tilled  with  fluid  or  saturated  with  fluid,  and  under  certain  other  conditions  to 
be  noted.  This  so-called  "  explosive  effect "  is  of  a  most  destructive  character 
and  dejx^nds  upon  two  causes: 

The  first  cause  is  that  which  is  well  exemplified  by  the  often-tried  experi- 
ment of  firing  a  rifle  into  an  open  barrel  of  water  or  into  a  tin  can  filled  with 
water.  If  the  barrel  or  can  be  empt)',  the  bullet  will  pass  through,  making  a 
clean  perforation,  but  without  other  damage.  If,  however,  the  barrel  or  can 
]x}  filled  with  water,  even  if  open  at  the  top,  and  the  shot  fired  vertically  down- 
ward, the  barrel  or  can  will  \\e  burst  more  or  less  extensively.  Water  is  inelas- 
tic, and  has  no  time  to  change  its  level  and  adapt  itself  to  the  new  conditions 
of  ])ressure;  accordingly,  it  forces  out  the  sides  of  and  bursts  the  containing 
vessel.     The  same  action  takes  place  in  w^ounds  of  the  skull,  etc. 

lender  these  conditions  the  wound  in  the  skull,  for  example,  may  be  a  small 
round  hole  as  large  as  the  diameter  of  the  bullet.  Ujx)n  the  opposite  side  of 
the  head,  however,  the  skull  wull  be  burst  outward,  with  extensive  comminu- 
tion of  \xMiQ,  and  the  projection  of  fragments  of  skull  for  a  distance  of  several 
feet,  with  the  production  of  a  large  ragged  wound  of  exit;  or  the  skull  may 
not  be  actually  burst  into  fragments,  but  yet  be  extensively  fractured  and 
fissured,  the  fissures  running  downward  to  the  base.  The  liver  may  be  very 
extensively  lacerated  and  pul])ified,  the  kidney  the  same,  and  the  bladder, 
stomach,  and  intestines,  if  full  of  fluid,  may  he  extensively  burst  and  torn 
in  all  directions.  If  the  bullet  strike  the  hard  unyielding  shaft  of  a  long  bone, 
the  bone  may  be  pulpified  for  a  large  area  around  the  point  of  impact,  and 
fissures  mav  extend  in  all  directions  up  and  down  the  shaft.  The  w^ound  of 
exit  in  such  cases  may  l>e  very  large  and  ragged. 

The  sec(md  cause  for  this  explosive  action  is  that  the  fragments  of  bone 
and  other  tissues  thus  set  into  violent  commotion  become  secondary  missiles, 
and  cause  laceration  of  the  surrounding  parts  more  or  less  extensive.  Such 
wounds  as  these,  if  of  the  head,  are  usually  instantly  fatal,  and  do  not  come 
under  treatment.  If  of  the  abdomen,  they  will  usually  lx>  attended  b^'  such 
seven*  shock  that  little  can  be  done  for  them.  If  of  the  extremities,  the  most 
varied  lesions  may  Ix^  produced  both  in  the  bones  and  soft  parts.  The  diag- 
nosis of  some  of  these  varieties  of  wounds  produced  by  the  small-calibered  rifle 
will  be  discussed  under  wounds  of  regions.  If  the  range  is  greater  than  1,000 
meters  these  very  destructive  effects  u])on  the  brain,  upon  the  large  glandular 
organs  of  the  abdomen,  and  upon  organs  containing  fluid,  gradually  diminish 
as  the  velocity  of  the  bullet  decreases,  and  finally  disappear.     In  a  general  way 
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it  may  ha  said  ttiat  the  shorter  the  range,  tbo  more  tiuirked  will  he  this  explosive 
etfec't. 

Hemorrhage  in  Gmushat  Wouods, — In  wninidH  whifh   involve  merely  soft 

parts  and  do  not  [>fiic'trate   any   higiily   varicuhii'  or*^unj   ami   injiiri*  no  hirg« 

hhxxl-veasel,  hemorrhage  is  usually   slight  or  ahriost  almeut.      If,  however,  a 

rgi*  arterial  or  venous  trunk  lies  in  the  path  of  the  bullet,  hemorrhage  of  a 

rious  or  fatal  eharaeter  is  ratlier  more  apt  to  occur  than  is  the  ea^^  with 

le  largL'  caliljer  soft  lead  hiillet  fired  at  low  vekieityj  heeau^ej  a^^  already  stated, 

if  the  sJiot  be  a  direct  one,  the  small-ealiViered  bnllet  pushes  nothing  aside, 

hilt  cuts  a  clean  track  in  a  iitraiij^ht  line  through  the  tii^^ues.     In  eases  where 

krge  vessi*ls  are  wtiunded — t^ucli  as  the  femoralj  one  of  the  larger  arteries  of  the 

WuiueiK  or  the  carotid — it  does  not  usually  happen  that  the  jiatient  comes 

nder  ^surgical  treatuient  at  all  if  the  wmnid  he  inHicted  upim  the  hattlefiehl, 

[Wounds  of  the  ahdmuen  which  injure  the  aorta,  the  vena  eava,  or  one  of  the 

arteries  of  the  Uiesenterv',  are  jyetniliarly  dangerous  froui  heuiorrhage,  as 

ls*>  Wfiiiuda  of  the  thorax  whicli  injure  one  of  the  large  vessels  at  the  root 

f  die  lung.     On  the  other  hand,  wounds  of  this  very  serimis  nature  rarely 

lUie  in(o  the  hands  of  the  surgeon  for  treahuent,  and  aetuaV  exiH?rieuee  in 

liim*  of  war  has  sho^\Ti  that  these  bullets,  if  undeforuied,  ruay  pass  through 

ttit*  tiunian  body  in  the  most  varied  manner,  producing  only   teui|iorary  and 

c* m\  I  »a  r a  t  i  ve  1  y  slight  i  u j  u  r i es. 

Topography  of  Bullet  Wounds.— The  jwsition  assumed  liy  sohliers  u}ion  the 

firing  line  in  battle  is  usually  prone  upon  the  groun<h      \^  a  eonst'«ju<'u<H',  ruany 

tiTMitids  are  prtKlueed  whieli  pass  through  the  Ixnty  from  above  downward  or 

oWiqneh%  and  the  wound  canal  is  often  very  long,  and  may  traverse*  the  entire 

tnink,  entering  in  the  supraclavieular  rrgiou  or  in  the  hack,  or,  as  often  hap- 

fpm,  passing  through  the  shoulder  lirst,  or  the  uji|»er  extremity,  ami  emerging 

Iftim  the  buttock,  or  from  the  groin,  or  from  the  thigh,  without  producing  a 

(ital  injury.     Wounds  of  the  thorax  also,  wliicb  penetrate  the  lung,  arc  frc^ 

*|Dmt)y  recovered   from   easilv,  and  %vith   little  or  no  prtnancnt  disability. 

Woimdrt  of  the  larger  joints,  such  as  the  knee,  the  shoulder,   ajul  the  ankle, 

iixm  heal  rapidly  and  without  any  ]H?rmanent  loss  of  function.     Even  wounds 

(kf  the  iliapliragui — altliough  atteufled  at  the  time  by  shiK-k,  by  rapid,  shallow, 

uhi]  liithimli  n-.^piration,  and  aeeompanied  by  some  dysjinea,  and  hy  the  aecn- 

nuilaticm  of  m  moderate  qinintity  of  bloofl  in  the  pleural  cavity — often  gt*t  well 

lilbeut  any  serious  [w^rmaucnt  results. 

Aseptic  Healing. — During  the  war  in  Cuba,  during  the  fighting  in  the  Phil- 
ippmt*^,  during  fhc  war  in  South  Africa,  and  in  the  Kussian-Japaucb^e  War  it 
was  noted  in  hiindrc*ds  of  eases  that  such  wounds  were  recovered  frr*m,  with 
liirle  fir  no  treatment,  cxcc|jt  an  external  protective  dres^^ing,  without  iK»rnui- 
Drnt  disability.  These  facts  are  to  he  aeeouutecl  for  upon  several  grounds* 
Id  the  fir^t  place,  a  largo  pro[x>rtion  of  the  wounds  are,  as  stated,  perforating 
wrmnfls.  There  has  k^en,  therefore,  no  or*cnsiou  or  excuse  for  the  eomnionly 
ikagenius  anil  useless  pr(x:edure  of  pruluug  a  wound  with  a  dirty  instrument 
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and  unclean  fingers  to  the  detriment  of  the  patient.  Secondly,  as  already  indi- 
cated, many  of  these  wounds  are  either  fatal  before  any  medical  aid  is  possi- 
ble, or  else  involve  no  necessarily  lethal  injury.  Thirdly,  the  shape  and  the 
small  size  of  these  bullets,  and  the  fact  that  they  perforate  and  do  not  lodge, 
diminishes  the  chances  of  infectious  material  in  considerable  quantity  being 
carried  into  and  remaining  in  the  wound. 

It  has  been  found  by  experience  that  many  of  these  wounds,  if  untreated, 
heal  by  primary  union.  The  edges  of  the  slightly  contused  orifices  become 
brownish  in  color,  dry,  and  are  soon  covered  with  a  small  adherent  scab.  Occa- 
sionally slight  infection  of  one  or  other  orifices  takes  place,  but  does  not 
usually  extend  to  the  deeper  portions  of  the  wound.  Careful  inspection  of 
the  wound  tracks  often  show  that  when  the  bullet  has  passed  through  the  cloth- 
ing small  shreds  of  cloth  and  the  like  may  be  scattered  along  the  course  of  the 
wound,  but  they  do  not  appear  to  cause  infection  in  many  instances.  Wounds 
of  the  skull  through  the  scalp  are  usually  foimd  to  contain  fragments  of  hair 
and  often  particles  of  bone,  which  may  be  driven  deeply  into  the  brain  or  lie 
upon  its  surface  or  upon  the  dura.  These  fragments  are  often  derived  from 
the  internal  table,  which  is  sometimes  extensively  splintered. 

Straight  Path  of  High-powered  Bullets. — The  diagnosis  of  the  structures 
injured  l)y  these  bullets  is  often  much  easier  than  was  the  case  with  the  soft 
lead  missile,  for,  in  general,  they  pass  through  the  body  in  a  straight  line, 
and  the  structures  wounded  can  usually  be  inferred  on  anatomical  grounds. 
If  fractures  exist,  they  will  give  the  ordinary  signs  of  fracture,  unless  the 
bone  is  merely  j^rforated.  Wounds  of  organs  will  give  characteristic  signs 
and  symptoms.  Wounds  of  the  belly  will  be  considered  under  the  surgery 
of  that  region.  When,  the  range  is  very  great,  perforating  wounds  will  cease 
to  be  the  rule,  and  lodgment  of  the  bullet  will  be  more  common.  At  very 
great  ranges  also  tlie  so-called  "  explosive  eflFect "  is  absent.  The  bullet  does 
not  exercise  the  same  destructive  force  laterally  as  occurs  when  the  missile 
is  moving  at  higher  velocity.  The  prognosis,  then,  of  such  wounds  when  they 
involve  the  brain,  the  glandular  organs  of  the  abdomen,  or  the  hollow  abdominal 
viscera,  is  not  so  serious.  The  injuries  come  to  resemble  those  produced  by 
an  undeformed  leaden  bullet  moving  at  a  low  velocity. 

Lodgment  of  the  bullet  may,  of  course,  be  inferred  from  the  absence  of  a 
wound  of  exit.  The  practical  importance  of  the  continued  presence  of  such 
a  bullet  in  the  tissues  is  not  very  great  in  the  average  case.  It  is  only  when 
the  bullet  causes  pain,  etc.,  by  pressure  on  a  nerve  trimk  or  the  wound  has 
become  infected  and  a  suppurating  tract  remains  in  the  tissues,  with  the  bullet 
lying  at  the  bottom  thereof — as,  for  example,  among  the  fragments  of  a  frac- 
tured boiK3,  or  in  the  interior  of  the  skull,  with  threatened  abscess  of  the  brain 
or  symptoms  of  cerebral  irritation — that  the  location  of  the  bullet,  and  its 
subsequent  extraction,  become  matters  for  the  consideration  of  the  surgeon. 
And  even  in  these  cases  it  is  sometimes  a  question  whether  the  operative  re- 
moval of  such  a  bullet  is  justifiable  or  desirable.     The  usual  indications  are, 
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howe%'er^  when  a  bullet  is  lodged  in  an  infected  wound  proper  drainage  of  the 
round^  t\m  ex l ruction  of  f*>reign  hodics,  sncli  as  portions  of  clothing  or  frag- 
ments n{  dead  twme,  and  removal  of  the  bullet  if  fairly  accessible. 

Effects  of  Lodgment. —  Ltmg  ex|K*ricnee  has  shM\vn  that  the  mere  presence 
of  a  |K>rtion  of  or  the  whole  of  a  bullet  in  the  tissues  is  seldom  productive 
of  deleterious  cfftM'ta.     In  some  cases  of  bullet  wound  of  the  brain  or  of  the 
spinal  canal  or  in  those  cases  where  a  bullet  appears  to  Ik?  producing  paral^ysis 
ur  irritationj  by  pressure  upon  a  nerve  trunk,  the  location  of  a  bullet  may, 
however,  be(X)nie  a  matter  of  practical  imf>ortanee.     For  locuting  such  bullets 
no  moans  hitherto  devised  compares  favorably   in  simplicity,    accuracy,    and 
safet^'^  with  the  use  of  the  X-nim     The  well-known  dangers  of  introducing 
a  ]m4ie  or  other  similar  instrument  into  a  fn»sh  or  ancient  wound  applies  here 
^■with  peculiar  force*     It  is  well  kuown  that  tlie  walls  of  a  granulating  wound 
^Blre  almost  invulnerable  to  the  inroiuls  of  the  pyogenic  bacteria,  bo  long  as  the 
^Krannlations  are  not  mechanicHllj  injured.     Probing  a  wound  or  introducing 
^nny  instrument  for  diiigimstie  puriM>sc^ — unless  such  an  exploration  is  fol- 
^■c^wcd  imn>ed lately  by  an  operation  which  converts  the  wound  canal  into  a 
^Bimple  and  widely  opened  cavity^ — unavoidably  iujures  the  granulating  sur- 
face, and  renders  infection  with  the  pyogenic  microl>es  not  only  |iossihle,  but 
*  probable,  and  it  has  eouie  to  he  a  welbrecognized  fact  among  surgeons  that 
kuch  infection  frequently  takes  place,  with  serious^  if  not  fatal,  consequences 
to  tlie  unfortunate  patient. 

The  X-raySj  on  the  other  hand,  when  naed  with  intelligence,  {x^rmit  one  to 
locate  bullets  with  considerable  accuracy,  even  when  rather  deeply  placed  in 

I  be  tissues,  and  that  withovit  any  especially  elaborate  apparatus.     The  proper- 
ion   of  lodged  small-calihtT  bullets  has  leen  found   in  actual  w^arfare  to  be 
nex|jeetedly  high.     Of  198  wounds  from  Mauser  hullcts  coming  luuler  treat- 
tent  in  the  Santiago  campaign,  there  were  21  lodged  bullets.     Many  of  these 
ullets  were  found  by  X-ray  examination  undeformcd  or  Init  slightly  deformed. 
It  is  presumed  that  the  absence  of  deformity  depends  rather  ui>on  the  hard- 
ness of  the  bullet  than  ujwn  the  fact  that  tlie  velocity  of  the  bullet  had  been 
I  ted  need  by  a  very  long  flight     The  nature  of  the  ground  over  which  the 
[fighting  was  done  indicated  rather  that  the  velocity  of  the  bullets  had  been 
{wdueed  by  striking  the  limbs  of  trees  or  other  objects.     The  methods  of  deteetr 
and  lo**ating  bullets  and  other  foreign  bodies  are  described  in  the  chapter 
C-riiys  in  Surgical  Diagnosis. 

Efftcti  of  Bicochet. — When  military  bullets  are  greatly  deformed  by  rico- 
chet and  lodge  in  the  tissues,  they  may  or  may  not  produce  w^ounds  showing 
^at  laceration  of  tissue.  In  many  instances  the  wound  will  not  vary  in 
appearance  from  the  ordinary  small-calilier  bullet  wounds— nolahlv  if  the 
kllet  is  merely  blunted  and  strikes  the  tissues  with  its  long  axis  perpendicular 
to  the  surface  either  point  foremost  or  butt  end  foremost,  If^  on  the  other 
luml  tlie  bullet  after  the  ricochet  assume.^  a  rotation  upon  an  axis  transverse 
tn  its  long  axis,  the  wound  of  the  akin  may  l>e  of  considerable  size,  and  the 


32  WOUNDS 

deeper  tissues  may  be  lacerated  to  a  greater  or  less  extent,  and  l)one3  may  also 
Le  fractured  and  comminuted  more  or  less  extensively.  Under  these  condi- 
tir)ns  the  ^vound  may  resemble  such  wounds  as  are  made  by  the  bullet  from  a 
shrapnel  shell,  or  soft-lead  bullet,  or  a  shell  fragment;  and  such  wounds  will, 
on  account  of  the  larger  wound  of  entrance  and  the  greater  laceration  of  the 
tij^sues,  bo  more  likely  to  become  infected  from  external  sources.  Xevertheless, 
ex[)erience  shoAvs  that  even  in  these  Avounds  treatment  by  an  occlusive  dress- 
ing as  soon  as  may  be  and  noninterference  with  the  deeper  portions  of  the 
wound  are  attended  by  exceedingly  good  results,  infection  being  the  excep- 
tion rather  than  the  rule.  (\Ttain  special  indications  for  the  location  of 
lodged  bullets  will  be  spoken  of  under  Kegional  Surgery.  It  has  been  found 
by  exi)erience  that  these  deformed  bullets  usually  pursue  a  straight  course 
through  the  tissues. 

Wounds  Produced  by  High-powered  Rifles  of  Small  Caliber  Firing  a  Soft-nosed 
Bullet. — A  soft-nosed  bullet  is  one  in  which  the  hard  mantle  is  incomplete  in 
front,  the  i)oint  ])eing  comjwsed  of  soft  lead,  or  in  which  the  lAantle  is  filed, 
sawed,  or  split  at  its  point.  Such  bullets  are  commonly  used  in  shooting  large 
game,  sometimes  in  fighting  savage  peoples,  and  occasionally  by  savage  peoples 
themselves  when  firing  at  their  enemies.  They  are  variously  known  as  the 
soft-nosed  bullet,  the  Tweedie  bullet,  and  the  dumdum  bullet.  The  injuries 
])roduced  by  high-])owered  rifles  firing  these  bullets  are  much  more  severe  than 
those  caused  by  the  ordinary  full-mantled  military  rifle  bullet 

Upon  striking  bone,  or  even  the  denser  soft  parts,  these  bullets  undergo 
deformity  of  several  tyjxjs.  The  most  common  change  in  shai)e  is  that  the 
soft  ])ortion  of  tlui  bullet  in  front  is  flattened  and  si)read  into  the  sha|X5  of  a 
mushroom ;  or  upf)n  striking  hard  bone  the  bullet  may  Ix)  disintegrated  into 
many  small  j)ieces,  each  one  of  which  Ixicomes  a  missile  and  produces  its 
own  destructive  effect.  Fortunately,  woundl^  from  th(?se  bullets  are  rare  in 
warfare,  and  occur  for  ^he  most  part  as  the  result  of  accident,  by  the  acci- 
dental discharge  of  sporting  rifles  of  the  high-powered,  small-calibered  tyjx*,  or, 
as  happens  only  too  frequently,  when  an  excited  sportsman  mistakes  a  com- 
panion or  some  otlier  unfortunate  individual  for  a  wild  animal. 

Effects  of  Soft-nosed  Bullets. — The  wounds  produced  by  these  bullets  upon 
the  human  body  are  of  the  most  terribly  destructive  character.  At  short  and 
moderate  ranges  tliey  are  ])erforating.  At  longer  ranges  the  whole  or  a  portion 
of  the  bull(;t  may  lodge.  The  wound  of  entrance  in  the  skin  does  not  differ 
from  those  wounds  produced  by  the  ordinary  military  bullet.  But  the  expan- 
sion or  disintegration  of  the  bullet  after  entering  the  body  produces  wounds 
of  the  most  destructive  character.  Tluj  shapc^  of  the  wound  is  roughly  a  cone. 
The  a])C.x  of  the  cone  is  at  the  ])oint  of  entrance,  and  the  base  at  the  point  of 
(ixit,  or  wherever  the  bullet  ceases  to  produce  its  destructive  effect 

The  tissues  in  the  track  of  such  a  bullet  are  churned  up  into  a  pulpified 
mass  of  entirely  disintegrated  tissues.  Tlie  bones  are  also  extensively  fractured 
and  comminuted;  and,  secondarily,  lacerated  wounds  of  variable  size,  extent, 
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and  shape  are  produced  bj  the  fragments  separated  from  the  body  of  the  missile. 

Such  a  wound,  if  of  the  head,  tlic  tliorox,  or  tlie  abcloiiieii,  ]jroduees  so  de- 

i^truetive  an  effect  that  an  ininiediately  or  R|>c»t^iJily  fatal  result  ia  the  rule.     If 

of  im  extreriiity  involving  bone  aa  well  as  soft  parts,  the  disintegration  of  the 

issues  is  eonnuonly  so  great  that  no  treahuent  other  than  amputation  can  bo 

^tpplied.     If  the  wound  involves  merely  th<^  soft  parts  of  an  extremity,  exten* 

sive  laceration  of  inuscles,  vessels^  nerves,  and  iuteguuicnt  will  be  comuiou. 

In  certain  instances^  howevcTj  if  tliese  bullets  strike  merely  the  softer  tiasueSj 

tiipy  may  not  become  deformed^  and  may  pass  through  a  limb,  producing  the 

^.saine  effect  as  the  harder  military  bullet 

DiAOKosis. — The  diagnosis  of  injuries  produced  by  these  bullets  does  not 

Ij  present  any  diffienlties^  the  main  factors  being  a  small  wound  of  en* 

a,  a  very  large  wound  of  exit,  and  V€*ry  tixtensive  laceration  and  pulpi- 

Ication  of  tbe  ti^ues  in  the  track  of  the  bullet,  whether  such  tissues  be  bones 

'  s*>f t  fiarts.    On  account  of  tbe  great  destruction  of  tissue,  infection  of  greater 

les^  gravity  i;^  almoBt  sure  to  occur. 

Wottnds  Produced  by  Automatic  Pistols:   The  Mauseb  Pistol,  Caliber 

»63  Ml txi METERS.     The  Luger  Pistol^  Caliber  7.65  Millimeters*     The 

'Colt  Automatic  PistolSj  Caliber  .32  and  -38. — In  ISHT  Eruns  condueted 

€3tperinients  with  the  Mauser  pistol,  and  coueluded  thiit  tbe  effects  of  its  bullet 

were  identical  with  that  of  the  military  rifle  at  proportionately  longer  ranges. 

The  following  relations  were  found  to  exist:  At  20  to  200  meters  the  effeet 

l^of  the  Mauser  pistol  was  the  same  as  the  effect  of  the  military  rifle  at  1,000 

^■d  2,000  meters  respectively,    Tn  this  connection  I  insiert  the  results  of  certain 

^ftK)>eriments  niade  by  me  with  automatic  pistols  in  order  to  detenu ine  the  effects 

^m  smokeless  powder  at  short  ranges  upon  the  skin,  and  iucideu tally  to  observe 

Uie  effects  of  tlie  bullets  upon  the  tissues,  in  eoniparison  with  the  old-fashioned 

bbek-powder  revolver  firing  a  s6ftdead  bullet  and  a  suiall  cliarge  of  black 

I      gun  lewder. 

Tlie  £ffect&  upon  the  Skin  of  Black  and  of  Smokeless  Powder  Fired  at  Short 
lances. — Tbe  effects  u|K)n  the  skin  produced  by  the  discharge  of  small  arms 
UiuJi'd  with  bbick  i>fnv<]cr  and  fin^l  at  very  short  range  hnve  often  Ikk^u  stud- 
knL     The  subject  is  of  especiid  interest  from  a  uieclieodegal  point  of  view,  and 
liiccasionally  from  the  point  of  view  of  surgical  diagnosis.     Not  all  tbe  grains 
]rf  blark  powder  in  the  charge  are  burnetl  iu  the  wejijxin  unless  tlie  eliargc  be 
tinii^gually  small;  and  the  nuud)er  of  unbumetl  or  partly  bunied  grains  will 
iacreai^  wilh  tbe  size  of  the  |>owder  charge  and  llie  calik*r  of  the  wcajMrn  and 
iliminish  dirt^tly  with  the  leugth  of  tbe  barrel,    Tliese  unburned  or  partly  hiirned 
p%\m  are  prujK^lled  from  the  muzzle  with  consitlerable  force  for  a  distance  of 
ft'Tcral  f<x?L     If  these  grains  strike  tbe  liuman  skin  or  the  ch^thing,  certain 
c^fft^  will  be  prodncedj  which  will  vary  according  to  the  caliber  of  the  weapon, 
tin*  Mm  of  the  powder  charge,  and  the  distance  of  the  muzzle  from  the  skin 
fFTllie  clothing,  as  the  case  may  l)e,     With  a  given  weapon  and  a  given  charge 
itf  pijwder  it  may  be  possible  to  determine  from  the  character  of  these  effects 
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whether  a  shot  lias  been  fired  witliin  a  certain  distance  or  not  The  imx)ortant 
bearing  of  such  data  in  certain  cases  of  homicide  or  suicide  is  obvious;  and 
evidence  so  derived  has  been  of  great  use  in  many  instances  in  the  further- 
ance of  justice. 

The  Effects  Produced  hy  Black  Powder  upon  the  Skin. — ^Powder  marks 
on  the  skin  are  in  the  nature  of  tattoo  marks — that  is  to  say,  the  grains  of 
powder  are  driven  into  the  substance  of  the  skin,  and  leave  black  or  bluish 
marks  therein  which  are  practically  indelible.  The  area  thus  marked  increases 
with  the  distance  at  which  the  shot  was  fired,  whereas  the  number  of  grains 
eml)edded  diminishes  with  the  distance.  Such  tattooing  occurs  with  ordinary 
black-i)0wder  revolvers  at  a  distance  of  at  least  three  or  four  feet;  and  such 
tattooing  has  been  produced  experimentally  with  a  .32-calil^r  revolver  at  a 
distance  of  three  feet.  The  hair  of  the  scalp  may  be  singed  at  a  distance  of 
seven  or  eight  inches  by  such  a  revolver ;  clothing  may  be  scorched  at  a  similar 
distance;  and  at  a  distance  of  one  foot  or  less  linen  mav  be  set  on  fire. 

A  j)ersonal  communication  from  Dr.  Albert  L.  Hall,  of  Fulton,  N.  Y., 
who  has  conducted  a  large  nuuil>er  of  experiments  with  pistols  loaded  with 
black  powder,  contains  some  of  the  results  of  his  observations.  They  are  here 
quoted  as  of  interest  and  value  from  a  medico-legal  point  of  view. 

Human  hair  can  be  singed  by  the  discharge  of  pistols  loaded  with  black 
powder  up  to  a  distance  of  twenty  inches,  probably  not  more.  Hair  can  be 
smoke-stained  at  alK)Ut  twice  the  singeing  distance.  Some  of  Dr.  Hall's  obser- 
vations in  detail  were  as  follows: 

A  .30-calibor  Colt's  pistol  loaded  with  7  grains  of  black  powder  singed 
human  hair  up  to  5^  inches.  A  .32-caliber  Smith  &  Wesson  pistol,  10  grains 
of  black  powder,  88  grains  of  lead,  caused  singeing  at  7^  inches.  A  .44  auto- 
matic Colt's  pistol,  40  grains  of  black  |)owder,  217  grains  of  lead,  caused  singe- 
ing up  to  17  inches,  smoke-staining  up  to  3  feet.  A  .38  Colt's  army  pistol, 
singeing  occurred  up  to  12  inches.  With  a  .38  Smith  &  Wesson  pistol,  15 
grains  of  black  powder,  14G  grains  of  lead,  hair  was  singed  up  to  10  inches. 

The  effects  of  black  powder,  then,  are  obvious,  and  within  certain  limits 
fairly  definite. 

The  Effects  Produced  upon  the  Skin  hy  the  Discharge  of  Pistols  Loaded 
with  Smokeless  Powder. — The  effects  of  smokeless  powder  are  very  different 
There  are  at  ])resent  in  the  market  several  kinds  of  pistols  using  smokeless 
ammunition;  it  seems,  therefore,  not  improbable  that  in  the  future  a  certain 
proportion  of  homicides  and  suicides  will  ]ye  committed  with  WTaiwns  using 
ammunition  of  this  class.  Smokeless  powders  have  guncotton  as  a  basis,  to 
which  is  sometimes  added  a  small  amount  of  nitroglycerin,  or  some  picric-acid 
compound,  or  one  or  more  of  a  number  of  ingredients  both  organic  and  inor- 
ganic. The  puri)ose  of  the  additions  is  t-o  modify  the  character  of  the  igni- 
tion, or  of  the  explosion,  or  to  give  the  powder  a  distinctive  color,  or  to  make 
it  waterproof.  The  grains  of  such  powders  are  usually  small  in  comparison 
with  the  grains  of  black  powder,  although  not  always.     The  explosion  of  black 
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powder  giT-^es  on  the  average  sixty-five  per  cent,  by  weight,  of  solid  rcsidne  and 
thinj-five  per  eent  of  gases.     Smokeless  powders  give,  on  the  otlier  hand,  nearly 
asTetity  per  cent  of  gase«  and  thirty  per  cent  of  solid  reBidue,     Smokeless  pow- 
der is  at  least  twice  as  strong,  weight  for  weight,  aa  black  powder,  and  some 
kindid   are  much  stronger;   aeeordinglvj  the  aiiionnt  of  residue   of  smokolcns 
powder  driven  from  the  gun  is  much  less  than  that  of  black.     The  corabuation 
^■irf  smokeless  powder  is,  in  other  words,  ranch  raore  complete. 
^M       1  experimented  with  five  pistols — Colt's  autoraatic  pistol,  ealil>er  <32  ;  Colt's 
Hantottiatie  pistol,  caliber  <S8j  the  Luger  automatic  pistol,  caliber  7,65  nini, ; 
Hllie  Mani?ier  reijeating  pistol,  caliber  7,G3  mm.     For  comparison  a  black  powder 
H«32-caliber  revolver  was   used,   made  by    Hopkins  &    Allen,    tiring    Smith   & 
WiQason  amm  unit  ion  and  black  jKiwder.     For  the  purpose  of  testing  the  effects 
of  the  discharges  niK>n  the  skin  the  body  of  a  mediinii'sized  man  was  procured. 
The  cadaver  was  quite  recent,  the  skin  showed  no  sigiiis  of  deeomfx>sition,  the 
mttaele^  were  quite  firm.     Rigc»r  mortis  was  absent.     In  addition  to  notes  on 
the  effects  produced  upon  tlie  skin,  a  few  observations  were  made  on  tlie  p?ne- 
tratiou  of  the  different  pist^ols,  and  a  number  of  shots  were  fired  at  pieces  of 
Unen  cloth  and  at  a  piece  of  wot4en  cloth,     Sume  cxjx'riments  were  also  made 
with   a  shotgun  to  determine  the  effects  produced  at  different  ranges.     The 
ahot^m  was  a  1 2-gauge  Parker  gim,  what  is  known  as  a  close-shooting  gun. 


Shot  I. — Coitus  automatic  pistol^  caliber  ,3%;  charge,  4  grains  of  Walsrode 
piyvdar;   bullet,  weight,  seventy-six  grains,  full  cupro-uiekcl  jacket;  disianec  of 
siiiZSEle  of  pistol  from  the  skin,  two  inches^     The  shot  was  fired  at  the  side  of  the 
bead  in  front  of  the  ear,  skin  covered  with  short  hair.     The  hair  was  not  singed. 
The  skin  was  not  burned.    A  few  grains  of  a  dark  gray  residue  were  fouud  upon 
the  hair  and  upon  the  skin  over  an  area  one  inch  in  diameter  surrounding  the 
bullet  wound.     These  grains  were  readily  wiped  off  with  a  dry  cloth,  leaving  no 
nirible  mark  behind.    The  wound  of  entrance  was  a  small  circular  orifice  one  six- 
teenth of  an  inch  in  diameter.    There  was  no  fraying  or  discoloration  of  the  edges. 
Tlie  wound  at  the  point  of  entrance  in  the  skull  was  found  to  he  a  round  hole 
through  the  hone  about  the  diameter  of  the  bullet.     The  wound  of  exit  from  the 
K-alp  upon  the  opposite  side  of  the  head,  back  of  the  ear,  was  a  mere  slit  in  the 
tkin  one  fourth  of  an  inch  in  length.     The  wound  of  exit  from  the  skull  was  a 
Kmml  hole  al)Out  the  diameter  of  the  bullet.     No  explosive  effect  was  observed. 
[The  bullet  struck,  but  failed  to  penetrate  a  barrel  of  ;?and  used  as  a  backing  and 
picked  up  dightly  flattened  at  the  point. 
'Shot  IL — Colt's  automatic  pi^^tol,  caliber  .38  of  an  inch;  cupro-nickel  jacket 
Inmmplete   in  front  (what  is  known  as  a  fioft-noscd  bullet)  ;  charge,  7  grains 
of  Walsrode  powder;  weight  of  bullet^  130  grain?*.     The  shot  was  fired  into  the 
trffipoml  region,  at  a  distance  of  two  inches.     Wound  of  entrance  was  a  round 
imtice  in   the  skin  one  eighth  of  an   inch  in  diaineten     Edges  of  orifiec  were 
•hyhtly   frayed.     There  were  a  few  faint  grayish  stains  upon  the  skin  surround- 
ing the  wound.     These  epeeks  ajjpeared  to  he  emlwdded  in  the  skin,  and  could 
liot  be  removed   with  a  wet  cloth.     The  hole  of  entrance  tli rough   the  skull  was 
round  mid  about  the  diameter  of  the  bullet*    The  wound  of  exit  in  the  skin  upon 
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tlie  oppoBite  &ide  of  tlie  head  was  an  irregular  tear  about  one  inch  in  lengilij  with 
radiating  slits  along  its  iionlcr*  Brain  suliptanee  ePi-afji'd  freely  from  this  orifice^ 
as  wdl  as  from  the  extenial  auditory  canal  on  the  f^ante  side  of  the  head.  Pal- 
pation of  the  skull  showed  a  comminuted  fracture  purrounding  the  wound  of  exit 
The  comminution  of  the  skull  extended  over  an  area  three  inches  in  diameter 
in  the  temporal  and  parietal  regions*  There  was  also  evidently  present  a  fracturn 
of  the  base  of  the  skuih  After  leaving  the  head  the  bullet  buried  it^lf  in  a  barrel 
of  siiand.    The  explosive  effect  of  this  fshot  wa.^  well  marked. 

Shot  IIL — For  purposes  of  comparison,  a  shot  was  fired  from  a  Hopkins  k 
Allen  revolver,  caliber  .32,  ten  grains  black  powder,  Smith  &  Wesson  ammunition. 


Fig.    5.  —  I'llflTiKiRAI'H    tfV    Tin:    llhAir  tH     a    MaL^:   t'AllAVtlJt,  S*lt)>VIN<i   THK    WorNDW   tlF    KXTflANCK   IX 
THE  J^ALP   MAUE   BV   Pll*TnL»  litJLD  CLOiSK  TO   UlTT  MUT  IN   CtlNTACT  WITH  THK  HeAEI.      The  sholS 

Nos,  1,  2p  B.nd  3  are  deM^Hbtxl  iti  the  text. 

soft-lead  hullet.  The  shot  was  fired  Into  the  temporal  region  with  the  mnzzle 
of  the  pi^^tol  three  inches  from  the  scalp.  The  hair  wns  singed.  The  scalp  was 
hurned  and  tattooed  with  powder  grains,  so  that  the  skin  was  hlackened  over  an 
area  one  and  one  half  inehcs  in  diameter.  The  wound  of  entrance  in  the  skin 
was  one  eighth  of  an  incli  in  diameter,  the  edges  were  slightly  contused  and  stained 
with  lead.  The  hole  in  the  skull  wa^  ahout  the  diameter  of  the  bullet.  The  hullet 
lodged.  The  accompanying  illustration  is  a  picture  of  these  three  shots.  From 
before  backward:  (1)  ,32,  black  powder;  {2)  ^,  Colt,  smokeless;  (3)  ,32^  Colt, 
smokeless. 
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Shot  IV. — Luger  automatic  pistol;  steel-jacketed  bullet;  jacket  incomplete 
over  a  small  circular  area  at  the  point  of  bullet  where  the  lead  interior  is  exposed; 
distance,  three  inches.  Shot  was  fired  into  the  cheek  over  malar  bone  backward, 
downward,  and  inward.  No  powder  marks  were  upon  the  skin.  Orifice  of  entrance 
was  three  sixteenths  of  an  inch  in  diameter,  and  circular.  Edges  were  slightly 
contused  and  white  in  color.  No  tearing  of  tissues  nor  explosive  eflEect  was 
observed.     Bullet  was  extracted  later  undeformed. 

Shot  V. — Mauser  automatic  pistol;  caliber  7.63  mm.;  steel- jacketed  bullet; 
distance  of  muzzle  of  pistol  from  skin  three  and  one  half  inches.  Shot  was  fired 
at  outer  aspect  of  upper  third  of  right  thigh.  Powder  stain  was  one  inch  in  diam- 
eter, a  grayish  smudge  without  deposition  of  distinct  grains.  Wound  of  entrance 
wig  circular,  Eilgis  were  slightly  frayed  and  contused,  white  in  color.  Wound 
of  exit  on  inner  surface  of  limb  was  oval,  three  sixteenths  of  an  inch  in  diameter, 
=li^htJjr  ragged*  Tliure  was  wound  of  entrance  on  inner  aspect  of  left  thigh; 
wi>und  of  exit  on  opposite  side  the  same.  The  bullet  then  passed  through  the  distal 
piuiUiLx  of  left  thumb  and  entered  a  barrel  of  sand,  penetrating  a  distance  of  one 
imU  Although  the  bulli^t  passed  through  the  center  of  both  limbs,  neither  femur 
wrtg  fracttiriHi,  nor  was  tlie  bullet  deformed. 

Shot  V[, — Mauser  pistol;  fired  into  upper  third  of  right  thigh  at  a  distance 
of  otte  foot;  fill  I- jacketed  bullet.  A  few  dark-colored  specks  or  grains  were  present 
m  the  fikin  around  the  wound  over  an  area  three  inches  in  diameter.  These  were 
retdilr  wiped  off  with  a  dry  cloth.  The  bullet  caused  a  fracture  of  the  right  femur, 
aad  pas2?ed  across  the  body  above  the  perineum,  passed  through  the  pelvic  bone 
utd  was  found  just  beneath  the  skin  above  the  left  great  trochanter.  The  bullet 
fas  JSf^Hj  deformed. 

teOT  VII. — ^Hopkins  &  Allen  revolver,  black  powder,  .32  caliber.  Smith 
k  Wemosi  ammunition.  Shot  was  fired  at  outer  aspect  of  right  thigh;  distance, 
one  foot.  Skin  was  tattooed  with  powder  marks  too  numerous  to  count  over  an 
irea  ibree  and  one  half  inches  in  diameter.  Wound  of  entrance  was  circular, 
ikree  sixteenths  of  an  inch  in  diameter;  edges  stained  with  lead.    Bullet  lodged. 


Tnasmnch  as  the  effects  of  smokeless  powder  upon  the  skin  were  found  to 
be  siigbt  even  at  very  close  range,  no  experiments  were  made  at  a  distance 
greater  than  one  foot.  The  only  shots  producing  stains  which  could  not  be 
wiped  away  were  the  Colt  pistol,  caliber  .38,  which  produced  a  small  and 
barely  perceptible  smudge  upon  the  scalp  at  a  distance  of  three  inches,  and 
tbe  Mauser  pistol,  which  produced  a  slightly  more  i)erceptible  smudge  at  the 
same  distance.  At  one  foot  none  of  the  smokeless-powder  pistols  left  any 
[leniianent  powder  marks  upon  the  skin. 

Photograph  No.  2  is  a  picture  of  two  shots  in  the  thigh  with  a  Mauser 
pistol  at  one  foot  and  three  and  one  half  inches,  respectively. 

Photograph  No.  3  is  a  picture  intended  to  show  the  contrast  between  the 
effects  of  a  .32  caliber  revolver  loaded  with  black  powder  and  the  Mauser 
pistol  loaded  with  smokeless  powder,  each  at  a  distance  of  one  foot.  The 
wounds  were  not  wiped  before  the  pictures  were  taken. 

A  number  of  shots  were  then  fired  with  portions  of  a  linen  handkerchief 
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as  a  target.     A  piece  of  woolen  cloth  waa  then  used,  and  then  some  squares 
of  cardboard.     The  distances  were  three  inelies  and  one  foot. 

It  18  to  be  nt>bed   tliat  the  sniokelesa  powders  prochiccd  only  ycpv  slight 
discoloration  of  the  linen  doth  even  whe^n  fired  at  a  dis^tanec  of  tlirec*  imdips. 


Fio,  G  m  A  VityrvoimAVH,  ovtn  wiiii  ii  iiit;  Lauki,  \i».  2  iia*^  heex  l'AfiTKi>,  ^^HuvvjNt;  the  Wthnikh  or 
ENTitANCE  OF  Twr»  PiHTuL  Hi  I  1  iiH.  'Vtt  ilif  right  isi  nhown  tlup  wuimd  of  etitrunct*  mlW^*^  by  thi* 
MaiiH4*r  iiut«niatJd  pbtnj  nt  ii  di^fiiriet'  of  tlirtH'  mvl  oJitMialf  itichei*  frnm  the  iikin  of  the  outer  mJIf- 
f&ce  of  t!iE^  lij^lit  tliigb  (!<lif>t  No.  5  sm  dt>!<H?ribf.Hi  in  tlie  t«:xl).  The  slight  powder  t^Udn  in  rettdily 
dJdIinpji'jhnbli:',  On  the  left  la  the  wottnd  of  entmnre  madp  bv  a  bullet  fmni  the  same  pijttrtt  at  k 
distance  of  one  fo*it.  The  powder  stairis  were  so  flight  that  tney  do  not  uliow  In  the  photograph 
(shot  No,  6  tt»  describwi  in  the  t<yct). 

TTpon  woolen  eloth  no  effect  was  produced  appreciable  by  tlie  eye  except  a 
faint  dark  stain  around  the  edge  of  the  bullet  hole.  Some  differences  are  to 
Ije  noted  l>ctween  the  effcets  producd  on  linen  by  tlie  Colt's  and  the  two  Gernmn 
pistols.  The  Colt  cartridges  were  loaded  with  a  green  granular  powder, 
probably  Walsrode.  This  powder  j>rodnced  a  faint  speckled  discoloration 
which,  when  examined  closely,  was  found  to  consist  of  a  moderate  nunitier 
of  minute  black  grains,  adherent  to  hut  not  deeply  embedded  among  the  filers 
of  the  flax,  Ko  scorching  effect  could  be  detected.  Under  a  mieroacope  these 
grains  resemblcHl  the  fused  masses  of  slag  from  a  smelting  furnace.  The 
Mauser  and  Luger  pistols  were  loaded  witti  a  powder  which  consisted  of  tlun 
squares  of  a  dark  grayish-black  color,  evidently  cut  from  a  sheet  of  the  mate- 
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rial  from  wliich  tlie  powder  is  made.     I  have  been  iinable  to  leam  the  name 

of  this  powder,  but  it  closely  resembles  the  powder  known  as  Bftllistite  in 

Lsppearancej  although  the  squares  are  smaller.     These  poMxlers  produced  a  faint 

ravish  smndge  \j\yon  the  Hnen  cloth  at  a  distance  of  three  inchea.     Ko  distinct 

rains  could  be  distiu^iisbed  with  the  naked  eje.     Under  the  microscope  the 

ii?<vdivratit:in  was  setm  to  e«>n3ist  of  nniiieroiis  fine  blaek  angriiltir  grains  em- 

dded  among  the  meshes  of  the  flax  fibers;  the  grains  were  alwiit  equal  in 


||"lU.   7-^FliO'll»tSK.iPH    OF   Two   SjUTr«    Ti*    IlLUBTHAI]      Till      DlFrKHKNCH    IN    THK    KPFKrTK    I'ltlN     INK 

SVkIK  Ktr  BlacI£l  anu  SMOKELLViHfi^  PowpKtirt  Rem'i  j  F I V I  I-V.  A  fHipef  labpl  Nti.  3  hiiji  bi^ii  pasiU^d 
nintti  Iht?  fikin.  Upon  tlie  left  a.  shnt  hred  funn  .1  tfjirty-twn  c;*lic>or  rcvalvcir  chargoil  with  blaek 
powtJer,  btiHet  of  soft  k-ad  (shot  No.  7  ri>  -U-i  ribod  in  tJie-  tr\t).  The  tattoo  nifirk»  and  the 
i^t^niTiij;  of  the?  edge?  of  the  wnunil  uf  fntruiin  witli  lead  ar«"  phiiuly  visible*  UisitftTic*'  of  itiuxde 
fi\jm  flkin  one  foiit.  I'pon  the  rii^ht  a.  whot  (r*nn  sk  [liwtjjl  lojicl^l  with  amokelcas  puwder  at  Uie  a&me 
dl&t&nc^  (Mauii4^r)»     No  powder  inurku  ure  visible  ujkju  tho  nkiLi. 

loter  it}  a  single  AIkt  oi  flaXy  and  their  diatrihiition  was  quite  dilTerent 
fmm  that  noted  witli  Wakrode  powder;  the  grains  were  also  much  smaller 
mtl  more  numerous* 

The  changes  produced  in  linen  by  black  powder  were  quite  different.  At 
a  dij^taiice  of  three  inches  the  eloth  was  set  on  hre  around  the  margin  of  the 
kllet  hole.  The  cloth  was  scorched  and  discolored  over  an  area  more  than 
three  inches  in  diameter,  nnd  numerous  powder-grain  marks  were  fseattered 
over  the  scorched  area.     Under  the  microacope  these  marka  were  found  to  be 
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due  to  the  presence  of  a  large  atiioiijit  of  brownish-black  granular  inateri 
plastered  on  the  surface  of  the  flax  bimdles*  The  scorching  of  separate  bundl' 
of  fibers  was  also  quite  evident 

When  fired  at  paper  the  same  diflfereBces  were  to  be  noted  between  blai 
and  smokeless  ixjwders.     The  black  powder  caused  scorching  of  the  paper 


Fio,  S. — Photoo«aihi  of  Gunshot  WoitNn  ok  thk  Temporal  Regiox,  SnciDAL»  what  is  Ksnwjf 
A  Contact  Shot,  pRomTCEo  nr  a  THmTY-KifiHT  Caliukih  Retolvkr  Loaded  wmi  Black  Fowu 
The  Lftjceration  of  the  soft  part«  and  the  blackeniDg  of  the  wound  etigeu  prndiifed  bv  the  bh 
powder  CAH  be  seen.  The  wound  in  bt-hiruS  tJie  eye  ntid  tiear  the  tip  of  the  middle  fit^ger  of 
I  lid)  vidua]  who  i^  raJaing  the  eyoUd.  Ati  ether  ei>ne  Is  over  the  pttti<rut*H  fju*e.  Before  shoot 
hhiirt*-lf  in  the  ht»ivd,  tho  pBEieiit  hud  whot  hjiiiNelf  in  the  nixlomen,  producing  ntimeroys  perfo 
lions  lyi  the  intentine,  Since  therf  were  no  ecTchral  »vrnptoriiH  at  tlie  t\nu%  1  nf»ened  hirt  amion 
and  close^l  tin?  ix^rfonitiotis  by  wuture.  At  the  rod  of  forty-elsfht  hourt*,  Howrvrr,  he  beca 
comatOi*  and  died  (jf  extent*! ve  laceration  of  the  frontal  lobes  "of  txie  brain  and  intracranial  hem 
rhAgi>,     (Author's  collection.) 

very  short  distances  (three  inches),  together  with  nnraeroiis  marks  tif  powd 
grains  driven  into  the  paper.  At  the  dri^tance  of  one  foot  the  scorching  w 
absent^  but  the  powder  grains  were  still  very  nnjncrons  and  black.    The  smol 
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ptiwders  fired  at  thrco  inches  euusucl  slight  smudging  of  the  paper,  and 
nimieroua  little  indentations  of  the  surface  of  a  gray  cok>r.  The  Manser  car- 
tridges caused  more  diaeoloration  of  tlie  pajier  and  fewer  indcntatirms  than 
the  Colt*  At  a  distance  of  one  f*xjt  the  Maiii?pr  ]>rodnoed  scarcely  any  percep- 
tible mark^  and  the  Colt  produced  a  few  slight  indentations  and  no  discol- 
oralions. 

Altlioiigh  these  experiments  are  few  in  number  and  by  no  means  complete, 
a  few  coneliisiom  nuiVj  I  tliink,  l)e  drawn  from  thenu 

kl*  Powder  marks  ujion  the  skin  and  clothing  prod  need  by  smokeless  powder 
much  less  distinct  and  <lt.-Huite  than  those  canard  by  blaek  powder. 
2-  With  the  weapons  used   in  tliesc  experiments,  such  marks  cease  to  be 
Iiie«?d  when  the  distance  exceeds  one  foot  and  the  shot  is  fired  at  the  naked 

3,  At  a  distance  of  three  inches  or  lesa^  powder  marks  may  lie  present,  but 
tliey  will  always  be  faint,  and  may  in  many  instanees  be  wii>ed  away  from 
he  skin  with  a  wet  or  dry  cloth* 

4-  If  tlie  shot  be  fired  at  a  part  of  tlie  body  cov^ered  with  clothing,  no 

mwder  marks  at  all  will  Ix*  found  up^ni  the  ^kin*     The  clothing  Mill  never  he 

tied  no  matter  how  near  the  weapon  is  helih     Tf  the  clothing  be  wool,  no 

is  likely  to  Ik?  detected  uiwn  it,  even  at  the  closest  range.     If  the  clothing 

linen^  a  faint  mark  may  Ix;  fonnd  U|>on  it  if  the  weapon  were  held  at  a 

istanee  of  three  or  fonr  inches  or  less.     If  the  distance  much  exceeded  thia^ 

mark  wonkl  be  produced.     Tlie  evidence  fnrnislied  by  a  microscopic  exam- 

alion  of  the  pieces  of  linen  appears  to  nie  tt>  be  quite  interesting.     It  isi  evi- 

Ident  that  by  this  means  it  mighty  in  certain  instiinceSj  be  iTOSsihle  to  state  with 

Bf»me  pqsitivene^ss  that  a  (H:*rtEiin  kind  of  ammunition  had  or  had  not  been  nscd. 

Such  a  conclusion  might  be  of  tlie  greatest  inlp^J^tance  from  a  medico-legal 

litandfioint 


IL  WOUXDS  PROnUCKO  BY  UlI'LES  AND  Rtl  I.KH  PlSTOIJ*  LoADED  WITH  ElACK 
PuWUEK    AXO    RoKT-l.KAn    BuJJ.KTJ^ 

These  nrr*  different  in  several  parfif'nlars  from  those  cammed  by  high-[>owered 
riflr)!  and  pistols  loaded  with  suiokeless  powders  and  jucketeil  bullets.  The 
vdtK'ity  of  the  misiiiles  is  much  lower  and  the  penetration  much  legs';,  hence 
nkm^T  proportion  of  these  bullets  lodge.  The  bullets  are  soft,  and  are  usually 
flefftmie*!  or  even  broken  up  when  t!iey  strike  hard  bone.  ITence,  great  lacera- 
tion of  goft  parts  occurs,  and  at  motlerate  ranges  tlie  injuries  to  the  hard  shafts 
rtflnng  bones,  to  the  cranium,  and  to  the  solid,  glandular,  and  hollow  organs 
4  tlte  aljdonipn  n^semhle  the  so-called  explosive  effects  of  the  high-powered 
militarv  rifle:  indeed,  thev  may  be  even  much  more  destructive  in  the  case 
4  rifles  of  large  caliber  firing  a  heavy  bullet.  At  longer  ranges,  when  the 
telncity  in  much  reduct^d,  these  effects  diniinisli,  and  finally  disnppear. 

Wounds  by  soft-lead  rifle  bullets  at  short  and  mediimi  ranges  are  eharac- 
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terized  by  a  wound  of  entrance  of  about  the  diameter  of  the  bullet  itself,  assum- 
ing that  the  shot  is  a  direct  one  and  does  not  strike  the  surface  of  the  body 
obliquely.  Whereas  the  track  of  the  bullet  through  the  tissues  is  usually  much 
contused  and  much  larger  in  diameter,  and  the  wound  of  exit  is  frequently 
ragged  and  of  a  size  which  varies  within  wide  limits,  depending  upon  how 
much  the  bullet  has  been  deformed  or  broken  up  by  striking  bone,  by  the 
velocity  of  the  bullet,  and  by  its  size  and  weight  But  in  general  it  may  be 
said  that  the  wound  of  exit  will  be  considerably  larger  and  more  ragged  than 
the  woimd  of  entrance.  At  very  long  ranges,  when  the  velocity  of  the  bullet 
has  been  much  reduced,  and  its  rotation  due  to  the  rifling  diminished,  the 
wounds  will  be  simpler  in  character  and  attended  by  far  less  destruction  of 
tissue.  In  the  thicker  portions  of  the  body  at  long  ranges,  the  bullet  will  lodge 
or  make  a  wound  of  exit  but  little  if  any  larger  than  the  wound  of  entrance. 
At  low  velocities,  such  bullets,  if  of  small  caliber,  may  even  fail  to  cause  frac- 
tures of  bones,  and  may  be  more  or  less  completely  flattened  against  the  harder 
portions  of  bones,  or  even  against  the  skull.  The  wounds  of  the  lungs  or  of 
the  brain,  or  of  the  hollow  organs  of  the  abdomen,  or  of  the  glandular  organs 
of  tlie  abdomen,  will  in  many  instances  be  simple  perforations,  without  much 
laceration  of  the  neighboring  tissues  (assuming  that  the  range  is  great  or  the 
initial  velocity  low). 

Wounds  of  blood-vessels  produced  by  soft-lead  bullets  fired  from  rifles  at 
short  or  medium  range  are  often  even  more  destructive  than  the  wounds  pro- 
duced by  the  small-calibered  high-powered  bullet.  They  are  also  more  frequent 
as  the  result  of  the  greater  size  of  the  missile,  and  vary  from  complete  or  par- 
tial severance  of  the  vessel  to  contusion  and  laceration  of  one  or  more  of  its 
coats,  sometimes  with  the  subsequent  production  of  aneurism.  Wounds  of  the 
nerves  produced  by  soft-lead  bullets  vary  much  in  the  same  way  as  do  wounds 
of  the  blood-vessels,  but  contusions  and  partial  lacerations  of  nerve  trunks  are 
more  common  than  with  the  small-calibered  bullets.  At  long  ranges  and  at  low 
velocities,  blood-vessels  and  nerves  may  often  be  pushed  aside  by  these  bullets 
and  escape  actual  division,  suffering  only  contusion  of  greater  or  less  severity. 

Wounds  produced  by  revolvers  and  pistols  of  small  and  moderate  caliber 
are  usually  of  a  less  complicated  character  than  are  wounds  produced  by  rifle 
bullets.  The  charge  of  powder  is  small  and  the  velocity  of  the  bullet  relatively 
low.  In  consequence  the  lateral  destructive  action  is  much  less  noticeable,  and 
with  the  smaller  calibers,  .22  and  .32,  lodgment  of  the  bullet  is  the  rule  rather 
than  the  exception  in  the  thicker  parts  of  the  body.  The  fractures  of  the  bones 
produced  are  generally  accompanied  by  less  comminution,  and  the  explosive 
action  noted  in  the  case  of  large  and  more  powerful  weapons  is  rarely  marked. 

From  the  size  and  shape  of  soft-lead  bullets,  portions  of  the  clothing  are 
much  more  commonly  carried  into  the  depths  of  the  wound  than  is  the  case 
with  the  small-calibered  weapons.  Owing  to  the  larger  size  of  soft-lead  bullets, 
and  especially  owing  to  the  greater  size  of  the  wounds  of  exit  produced  by 
soft-lead  rifle  bullets,  infection  of  the  wound  is  apt  to  occur.     But  even  in 
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these  wounds  it  has  been  noted  in  recent  years  that  noninterference  with  the 
deeper  portions  of  the  wound  is  attended  by  greatly  improved  results  in  this 
respect  Unless  the  bullet  has  produced  some  injury  which  in  itself  demands 
operative  interference,  such  as  a  wound  of  one  of  the  hollow  abdominal  viscera, 
a  wound  of  a  blood-vessel  or  nerve,  or  an  extensively  comminuted  compound 
fracture,  the  more  nearly  it  can  be  treated  as  a  subcutaneous  injury,  or  rather 
the  more  nearly  it  can  be  made  to  resemble  a  subcutaneous  injury,  the  less 
likely  is  infection  to  take  place  and  the  better  the  prognosis. 

The  diagnosis  of  bullet  wounds  of  special  regions  and  of  special  organs 
will  be  spoken  of  under  the  head  of  Regional  Surgery. 

III.  Wounds  Produced  by  Shotguns 

These  vary  greatly  in  severity.  The  variations  depend  first  upon  the  size 
of  the  shot  constituting  the  load,  and  second  upon  the  range  at  which  the  shot 
is  fired.  Buckshot,  that  is  to  say  spherical  soft-lead  bullets,  varying  in  weight 
from  eight  to  twelve  to  the  ounce,  fired  from  a  shotgun,  produce  wounds  not 
very  unlike  those  produced  by  small  rifle  or  revolver  bullets,  except  that, 
iiiisinuch  as  they  do  not  rotate  in  an  axis  parallel  with  the  line  of  flight,  there 
ij»  less  lateral  or  explosive  effect  at  all  ranges.  The  ordinary  load  of  a  shotgun 
for  such  missiles  varies  in  number  from  eight  to  twelve.  At  short  ranges,  a3 
will  be  noted  imder  the  head  of  wounds  produced  by  fine  shot,  such  a  load 
striking  the  body  fairly  produces  the  most  terrible  injuries.  If  they  strike  the 
head  or  thorax  or  the  abdomen,  the  amount  of  destruction  of  tissue  is  very 
great,  attended  by  severe  shock,  and  such  injuries  are  commonly  rapidly  or 
immediately  fatal.  If,  on  the  other  hand,  the  range  is  considerable,  say  one 
hundred  yards  or  more,  the  character  of  the  wound  resembles  quite  closely  that 
produced  by  a  small  revolver  bullet  traveling  at  similar  velocity,  and  such 
bullets  will  often  lodge  in  the  thicker  portions  of  the  body.  Wounds  produced 
bv  small  shot,  such  as  are  used  in  firing  at  upland  game — No.  8,  for  example, 
containing  400-500  pellets  in  the  charge — are  of  all  degrees  of  severity,  de- 
pending upon  the  range.  The  ordinary  load  for  a  shotgun  of  12  gauge  is  one 
and  one  eighth  ounce  of  such  shot  For  a  shotgun  of  10  gauge  it  is  commonly 
one  and  one  quarter  ounce.  At  ranges  less  than  and  up  to  forty  feet,  such  a 
load  fired  from  an  ordinary  shotgun,  such  as  is  used  for  sporting  purposes,  has 
the  effect  when  it  strikes  the  body  fairly,  in  part  at  least,  of  a  single  missile, 
and  the  destruction  of  the  tissues  is  great. 

In  order  to  determine  the  effects  of  charges  of  small  shot  fired  at  the  human 
bci^ly,  I  made  a  certain  number  of  experiments  upon  the  cadaver  with  various 
sizes  of  shot  and  with  various  loads  of  smokeless  powder.  The  shotgun  used 
was  a  12-gauge  Parker  gun — what  is  knowTi  as  a  close-shooting  gim.  The 
subject  was  suspended  by  the  head,  in  the  erect  posture,  and  all  the  shots  but 
one  were  fired  from  in  front.  The  thickness  of  the  body  through  the  abdomen 
from  before  backward  was  eight  and  one  half  inches. 
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Shot  I, — Load,  thirty-^even  grains  of  Pupont's  smokeless  powder^  said  to  W 
equivalent  to  three  clracbms  of  ordinary  black  powder;  one  and  one  oightli  ounet' 
of  No.  4  iylmt  The  gim  was  fircnl  at  the  innl>ilicnl  r<?gion,  at  a  tli.stjince  of  eighteen 
feet  The  spread  of  l)ie  ?hot  w^hs  three  and  one  half  inches.  In  the  center  of  the 
wound  there  was  a  ragged  hole  torn  tlinnii^h  tltc  nhdoniinal  wall  extending  into 
the  peritoneal  cavity.  Tliere  was  a  soft  Ijulging  tumor  produced  in  the  hack  nearly 
in  the  middle  line,  and  ahout  the  size  of  the  closed  fisi^  and  tndivldnal  £(hoi  could 
be  felt  in  and  heneath  the  skin  of  the  hack  over  this  area.  The  shot  did  not 
emerge  through  the  skin  of  the  back. 

Shot  1 1. — ^Same  load;  distance,  thirty-five  feet;  shot  was  fired  at  epigasirititn. 
Spread  of  shot  was  over  an  area  seven  inches  in  diameter.    The  shot  wounds  w*erc 
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Fig,  9. — To  luLVamAtr.  mm  Krri-if-r?*  rhO*j  Tufi  Boor  of  a  SiioTfjf^itf  LnAl>Ei3  with  Bihpshot  A!«t» 
FtrIsp  at  CM*ft«  Hancie.  Tli«?  UtU?l  No*  4  linit  bc^*n  plll!ltt^d  upon  the  ubilominal  walL  In  fiie  c*»iil4ir, 
hiMt  Ui  the  right,  of  the  subject  *s  ntivcl,  shot  No.  1  am  r|i*>«irfbi'd  in  the  text,  r>istiiiit'f^  e%ht«^fi 
ftfet.  To  the  ngUi  ami  to  the  li^ft  are  m^u  the  wouuJs  pruduei^l  u.1  tUu  tfmtte  nuige  with  Ikiisr  «liot, 
KB  described  In  tlie  U*x%. 


discrete,  except  near  the  center,  wliere  was  a  ragj^ed  liole  one  inch  in  diametf^^i 
throuffh  the  alKlotninal  wall.    In  this  hole  there  was  emhetlded  a  felt  powder  wad. 
The  shot  did  not  emerge  from  the  hack, 

Shot  IlL^ — Cartridge  loaded  with  twenty-four  grains  of  Ballistite  powder.  saldL 
to  be  equivalent  to  two  and  three  fourth  drtRhnis  of  hlack  powder;  one  and  oni» 
eighth  ount^  of  No,  9  §liot;  distaneej  eighteen  feet*     Shot  was  fired  at  the  lower 
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pirt  of  the  al>domiiial  wall,  to  the  k*fl  of  tlie  median  line.  Spreiul  of  the  shot 
•i«iii  inches  in  diameter.  There  was  a  ragged  hole  through  the  abdominal  wall 
ime  ami  one  lialf  iueh  in  diameter^  and  a  soft  Imlging  tumor  just  above  the  crest 
uf  tht'  ilium  in  the  baek. 

Shot  IV. — Load,  thirty-nine  grains  of  new  Scliultze  powder,  said  to  be  equiva- 
lent to  three  draehmg  of  black  powder;  one  and  one  eighth  ounce  of  No,  ^i  shot 


Till  T»3tn     Riii^cc,  lliirty-fivL>  foet.     To  Ihc  left  and  above  m  ijhol  Nti.  4  an  described  in  the  text. 

nat  b  known  up  a  pigeon  losid.    The  sliot  was  fired  at  the  thoracic  wall  near 
nipple,  at  a  di^lani:e  of  ei^iliti'en  feet*    There  wa^  a  rnggod  liolc  one  and  one 

Jf  inch  in  dianiHer,  in  the  thoracic  wall.    A  good  many  of  the  shot  passed  through 
thorax,  emerged  from  the  back,  and  embedded  themselves  in  the  staves  of  a 

rifl  |rla<'<'d  lM_4iind  the  tjody. 
BuoT  V. — This  shot  was  fired  thmugh  the  thorax  from  iiehind  at  a  distance  of 
ttei.    There  were  no  powder  marks  opon  the  skin  (smokeless  powder)*    The 
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wound  of  eutraace  was  but  little  larger  than  the  caliber  of  the  gun.  The  wound 
of  otit  in  the  back  was  a  elit  thr^e  inches  in  length.  Nearly  the  entire  charge 
passed  through  the  thorax  and  embedded  itself  in  tlje  barrel  behind,  including  ^ 
felt  powder  wad  which  was  found  wedged  lielwirn  two  barrel  hoopB.  Fnignienta 
of  lung  and  heart  tissue  were  plastered  on  tlie  barrel  and  the  wall  of  the  room 
was  extensively  splattered  with  the  same  materia L 

At  greater  ranges  the  wounds  produced  by  fine  shot  would  be  discrete,  and 
the  penetration  and  desitruetion  of  tissue  would  vary  with  the  range,  with  tlie 
powder  eharge^  with  the  aizQ  of  the  shot,  w4th  the  thickness  of  the  clothing 
if  a  clothed  part  of  the  body  w*cre  struck,  and  also  aa  the  shot  was  a  direct  one 
or  a  ricochet.  Genera Uy  speaking,  at  considerable  riin^es — a  hundred  ft-ct  or 
more — %voundu  prut! need  by  fine  bird  shot  will  be  quite  di^sc^rcte  and  attended 
by  very  little  serious  injury,  unless  it  hBpjxms  that  one  of  the  shot  enters  the 
eye  or  happens  to  penetrate  a  thin  portion,  of  the  skull,  as  noted  under  Injuriei* 
of  the  Head.  Such  woirnds,  if  let  alouCj  will  rarely  be  attendtHl  by  suppura- 
tion, and  the  pellets  will  genenilly  remain  embedded  in  tlie  tissues  without 
producing  any  serious  disturbance.  Search  for  tbem  by  operative  measurcai 
is  generally  ill  advised ;  if  they  cause  trouble  by  pressure  U]>ou  nen^es^  or  if 
embedded  in  the  eyelmll  or  other  delicate  organ,  they  may  be  located  by  lueuji^ 
of  the  X-rays  by  methods  to  be  dcBcrihed. 


IV.  Wounds  Produced  by  Artillkby 


i 


These  are  of  several  different  types.  Wounds  produced  by  largt^  sulifi 
projectiles  and  hy  large  fragments  of  exploding  shells  may  be,  and  often  are, 
imiuediately  fataL  Decapitationj  disemb<jwelmentj  complete  amputation  of  one 
or  more  extremities^  and  even  the  cutting  of  the  human  Ixidy  in  two,  are 
common  enough  In  time  of  war.  In  the  days  when  the  old-fashioned  round 
mortar  shells  were  used,  the  sliclls  connnonly  burst  into  large  fragtuents^  and 
the  wounds  produced  by  such  fragments  were  contused  and  lacerated  wonndb, 
often  attended  by  immediate  death,  or  by  great  laceration  of  tissue  and  severe 
shock.  It  fre<picDtly  hajip'ned  that,  unless  such  wounds  involved  one  of  the 
extremities  merely^  the  wounded  died  upon  the  field  and  did  not  come  tinder 
surgical  treatment*  At  the  pr^ent  time  all  the  artillery  used  in  warfare  ia 
rifled.     The  missiles  are  of  three  kinds: 

Firsif  there  are  the  armor-piercingj  or  ordinarTj  shells,  made  of  steel  and 
containing  a  cliargc  of  [Kiw^dcr,  or  sometimes  of  a  high  explosive,  and  intendiML 
to  burst  either  at  a  given  range  or  by  iiui>aet     Such  shells  are  firt»d  at  forti- 
fications or  at  vessc^ls  of  war,  more  or  less  completely  protected  by  steel  unuor- 

Second,  there  are  shraimel;  shells  of  a  similar  sbape^  but  thinner,  contain- 
ing a  bursting  charge  of  pnvder  and  a  hn'i»;e  number  of  round  leaden  hulletj;^ 
and  discs  of  ircm.  Such  shells  are  fired  at  bodies  of  trtMips  at  rangL^^  varying- 
from  IjOOO  to  6,000  or  8,000  yards.     They  are  sometimes  burst  by  a  time 
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fuse  and  sometimes  by  uiipaeL     Shrapnel  is  effective  up  to  from  1,000  to 
4,000  meters;  caliber,  three  inches.     ShellH  fired  from  breech-loading  rifled 

re  guns  are  effective  at  S^OiJO  and  10,000  meters. 
The  projectiles  consisting  of  the  jagged  fragments  of  exploded  shell  and  of 
contained  bullets  deri%*e  thinr  momentum  partly  fmm  the  original  momen- 
ttim  of  the  projectile,  cover  a  considerable  area,  Cfuiicnl  in  shape,  and  may 
be  terribly  des?tructive  to  gronps  or  masses  of  trwips  at  great  ranges.  The 
wounds  produced  are  partly  those  of  the  jagged  fragmenta  of  the  shell  itself 
antl  partly  those  of  the  contained  hard-lead  hullets.  The  fragments  of  shell 
prtKluctt  eoutused  and  lacerated  woimds  of  all  degrees  of  seN^erity  ;  many  of  them 
are  immediately  or  speedily  fatal  from  laceration  and  destruction  of  important 

Eans. 
The  bullet  wounds  do  not  vary  much  diagnostically  from  those  produced 
the  small'Cfllllfcered  ritle  bulleU;  hut  from  the  great  rangea  at  which  tltey 
are  ei*mmonly  fired  they  will  often  kid^e  in  tlie  thicker  ]>ortious  of  the  body 
^tatbiT  ihan  perforate.     The  differential  diagnosis  between  such  wounds  and 
■  tbtee  prc^dueed  by  the  military  ritle  can  often  he  made  by  means  of  a  radio- 
grapli,  since  the  bullets  are  spherical  and  not  cylindricaL 

Thirds  there  are  the  canister,  consisting  of  a  thin  casing  of  metal  contain- 

Iiag  a  large  number  of  leaden  bullets,  hardened  and  of  considerable  size ;  they 
lie  fiup[K»sed  to  burst  soon  after  leaving  tlie  muzzle  of  the  cannon^  and  produce 
Jh|^^ec*t:^  of  a  shotgim,  but  on  a  greatly  magnified  scale.  At  short  rangea  the 
ffHiills  art  very  destructivej  and  such  wounds  are  often  immediately  fatal. 
It  would  be  supposed  from  the  far  greater  efficiency  of  modem  firearms 
ibt  the  number  of  fatalities  in  battle  woulil  be  greatly  ineroasedj  but  it  is  to 
b  ft*mciulM*red  that  troops  at  the  present  time  seldom  approach  one  another 
mucli  nearer  than  500  or  600  yards  in  the  daytime,  and  experience  has  s1io\\ti 
(bit  the  percentage  of  mortality  has  rather  been  diminished  than  increased. 
Tioops  no  longer  advance  against  the  enemy  in  coiujiact  uuisaes,  but  in  st-at- 
ted  fonnation,  and  the  soldiers  are  trained  to  take  advantage  of  every  kind 
rf  protection  afforded  by  rocks,  trees^  and  inequalities  of  the  ground.  It  is 
troelhat  the  smaller  size  and  weight  of  modem  small-arm  amnmnitinn  permits 
iksaldier  to  carry  from  100  to  200  rounds,  but  the  nuiul>er  of  hits  in  greatly 
dbinished  by  the  great  ranges  at  which  the  shots  must  be  fired.  Imperfectly 
aniic^l  and  partly  civilized  or  savage  jKHiph^s  suffer  a  very  high  mortality  when 
tkir  igtiorance  or  temerity  leads  them  to  charge  upm  trainetl  trt>ops  armed 
wijh  laiHlem  military  rifles^  but  such  conditions  are  eKceptional. 
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Bleeding  from  Arteries. — Arterial  blood,  under  normal  conditions,  is  bright 
Vfil  ill  eiilorj,  and  cscajies  in  jets  projected  sometimes  to  a  distance  of  several 
fwL  If  the  won  nil  Ix*  tleeji,  the  appearance  of  a  jet  of  blo<:>d  may  be  absent. 
Wlifn  a  large  artery  is  divided  in  a  wound,  the  blood  escapes  with  a  hissing 
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sound  BiiiiilaT  to  that  caused  by  water  escaping  from  a  rubber  hose  or  pipe. 
The  divi^iou  of  an  artery  aa  large  as  the  femoral  or  the  bradiial  is  fatal  in  a 
few  nioiueuts  unk»e9  ehc^eked  artificially;  The  diagnosis  of  artt*rial  blecHlin^ 
may  usually  be  made  very  readily  by  these  signs.  In  the  condition  of  syni?ope, 
M'hen  the  heart  acts  feebly,  the  projection  of  the  blood  in  jets  may  l)e  ab^nt ; 
and  in  as|)hyxiaj  sueli  as  soinetinies  accompanies  deep  surgical  ancstliesia  fmm 
chloroform  or  ether,  the  blood  may  be  dark  in  eolor^  even  ahuost  black.  Pr^t- 
sure  uf>on  the  trunk  of  the  vessel  between  the  bleeding  jK>int  and  the  heart 
causes  cessation  of  the  bemorrliagej  or  at  least  marked  diminution.  If,  huw- 
evefj  the  vessel  be  in  a  region  like  the  face,  where  a  rich  anastoniosis  exists, 
bleeding  may  occur  from  both  ends  of  a  divided  vesselj  but  that  from  the  diatal 
end  will  usually  be  continuous,  and  not  in  jets.  The  same  eonditiim  obiains 
if  the  distal  jiortion  of  the  vessel  in  an  extremity  gives  oif  a  large*  arterial 
l»rancb  near  the  place  of  wounding.  The  anatomical  situation  of  tlie  wound 
is  usually  a  gtwd  guide  to  tlie  vesstd  wounded.  In  certain  rei^ions — the  abdo- 
men, the  neck^  and  soiuc  (»ther  situations*— the  hirge  nundkrr  nf  arterial  trunks 
may  render  this  guide  unreal ial>k\  Arterial  blet^ding  in  special  regi^nsi — the 
abdomen  J  the  interior  of  the  skull,  etc* — ^gives  rise  to  apt^ial  symptoms,  to  be 
spoken  of  under  \hr  bead  of  IJt'gional  Surgery* 

Bleeding  from  Veins* — Bleeding  from  veins  is  to  be  distinguished  by  the 
darker  color  of  the  blood,  by  its  continuous  flow-^not  in  jets  but  in  a  steady 
stream — and  by  seeing  the  wounded  or  divided  vein,  if  superficial,  Tn  wounds 
of  veins  of  the  extremities  the  bleeiling  may  Ik*  st4>pjx*il  by  slight  pressure  over 
the  bleeding  p4:>int.  Pressure  nixin  the  vessel  betwet*n  tlie  wound  and  the  heart 
may  inerensi:*  tlie  flow  of  blow!.  Pressure  itp»n  the  vessel  u]ioii  the  dii=tal  side 
of  the  wound  stops  the  bleeding,  unless  a  large  venous  hrtrucli  enters  the  prnx- 
imal  portion  of  the  vein  distal  to  any  valve.  Ordinarily,  elevation  of  the  limb 
and  light  jirt^ssurc  over  the  divided  vein  are  sutKef<^nt  to  stop  venous  blecHJing. 
In  certain  regions,  notaljy  in  the  neck  and  in  the  abdomen,  valves  in  the  veinfl 
are  few  or  abst^nt,  and  here  venous  bh-e^ling  may  m-eur  frf>m  \m\h  ends  nf  the 
divided  vessel,  and  may  lie  severe,  dangerous^  or  fataL  In  the  fiisease,  varicose 
veins  of  the  leg,  tlic  valves  may  lie,  and  often  are,  incomp<*tent,  and  bleeding 
may  occur  from  both  ends  of  the  vessels.  Under  imi»ro|MT  treatment  main- 
tcmance  of  the  erect  position^  pressnre  ujion  the  jiroximal  side  of  the  venon» 
trtmk,  etc.,  such  bh'eding  may  bc>  tbin^rTnus,  and  oven  fatah 

Atpiration  of  Air  into  the  Veins, — lu  the  veins  at  the  root  of  the  nt^ek 
aspiration  by  the  thoracic  respiratory  movements  may  result  in  the  entranct* 
of  air  into  the  veins,  MMth  ahirmiug  or  fatal  symptoms.  The  veins  of  tbi^ 
region  are  largt^  and  rather  firudv  a*lherent  to  the  surrounding  tissues,  anil 
do  not  rc^adily  collapse  when  ojw*n(Ml.  The  aceielent  is  a  rare  one.  The  sign** 
are  a  hissing,  gurgling  sound  heard  in  tlie  wound,  and  sudtlen  heart  failur**. 
with  some  symptoms  of  asphyxia,  and  ileuth.  Air  enters  (he  right  side  of  rhe 
heart,  and  thr*  eontraetions  of  the  ventriele  are  unable  to  force  the  foamy  mix- 
ture of  air  and  blood  through  the  lungs.    Often  the  first  symptoms  noticed  uf^ 
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a  feeling  of  extreme  weakness ;  sjucope  may  follow  if  the  patient  assumes  the 
erect  posture,  or  may  occur  spontaneously  if  the  loss  of  blood  continues ;  there 
are  ringing  in  the  ears,  giddiness,  often  spots  before  the  eyes,  thirst,  restless- 
ness, and  sometimes  extreme  irritability ;  the  patient  may  toss  and  twist  himself 
about  incessantly;  the  features  are  drawn,  and  the  expression  of  the  face  is 
anxious;  there  may  be  nausea  and  vomiting;  there  is  air  hunger  and  gasping 
for  breath,  due  to  anemia  of  the  respiratory  center  of  the  medulla.  Rapid, 
fatal  bleeding  is  accompanied  by  intense  dyspnea,  by  general  convulsions,  by 
unconsciousness,  dilated  pupils,  and  the  involuntary  evacuation  of  the  contents 
of  the  bladder  and  rectum.  A  sign  common  to  shock  and  severe  bleeding  is 
a  marked  fall  of  arterial  blood-pressure.  If  the  bleeding  is  not  very  great  and 
is  stopped,  the  arterial  pressure  soon  rises  to  normal  or  nearly  to  normal. 

The  Eiva  Eocci  Apparatus. — A  special  apparatus  has  been  devised  for  the 
determination  of  the  arterial  blood-pressure  during  the  performance  of  surgical 
operations.  It  consists  of  a  hollow  band  or  tube  of  rubber,  which  is  made  to 
surround  the  upper  arm.  The  tube  communicates  on  the  one  hand  with  a 
mercurial  manometer,  and  on  the  other  with  a  rubber  hand  bulb,  by  means  of 
whicli  the  tube  surrounding  the  arm  may  be  inflated  with  air,  and  thus  the 
tube  may  be  made  to  constrict  the  arm  more  and  more  forcibly.  A  degree  of 
constriction  is  finally  reached  such  that  the  caliber  of  the  brachial  artery  is 
obliterated,  and  with  it  the  radial  pulse.  The  height  of  the  mercury  in  the 
manometer  records  the  pressure  necessary  to  stop  the  arterial  blood  current 
Thus  the  amount  of  pressure  over  the  brachial  artery  necessary  to  obliterate  the 
radial  pulse  may  be  tested  from  time  to  time  during  the  performance  of  an 
operation,  and  indications  may  be  obtained  in  this  manner  for  stimulation,  for 
infusion  of  salt  solution,  or  other  measures  intended  to  make  up  for  the  loss 
of  blood. 

Blood  Changes  after  Hemorrhage. — In  addition  to  diminution  of  the  blood- 
pressure,  important  changes  occur  in  the  composition  of  the  blood  as  the  result 
of  severe  hemorrhage.  There  is  a  rapid  transfusion  of  the  tissue  fluids  into 
the  blood-vessels,  and  also  a  considerable  flow  of  lymph. 

The  fluid  which  replaces  the  lost  blood  is  necessarily  of  different  composition 
from  the  plasma,  and  its  addition  to  tlie  circulation  markedly  affects  the  composi- 
tion of  the  blood  after  hemorrhage.  Tlie  blood  when  restored  to  its  normal  volume 
is  found  to  be  low  in  albumins,  rich  in  salts,  and  poor  in  red  cells.  If  the  hemor- 
rhage is  rapid  tlie  alkalinity  of  the  blood  is  diminished,  while  its  coagulability  is 
much  increased.  The  hydremia  affects  principally  the  plasma,  but  Herz  found  the 
volume  of  the  real  red  cells  greatly  increased  after  severe  hemorrhage,  indicating 
that  they  had  absorbed  much  water. 

In  man,  a  distinct  interval  is  required  before  the  fluids  have  replaced  the  lost 
blood,  and,  according  to  Liml>eck,  thirty-five  to  forty  minutes  may  elapse  before 
a  distinct  reduction  of  red  cells  is  observed  after  moderately  severe  hemorrhage. 
The  changes  in  the  number  of  red  cells  following  hemorrhages  are  somewhat  irregu- 
lar, but  a  number  of  observers  have  shown  that  in  man  a  single  large  hemorrhage 
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reduces  the  red  cells  in  proportion  considerably  less  than  the  effect  upon  the  vol- 
ume of  the  bloody  beginning  about  one  half  hour  after  the  operation,  reaching  a 
maximiun  effect  in  three  to  four  days,  and  followed  by  a  restoration  to  the  normal 
number  in  nineteen  to  thirty-four  days. 

Healthy  men  recover  rapidly  from  moderately  severe  hemorrhages.     Small  and 
repeated  hemorrhages,  on  the  other  hand,  have  led  to  some  of  the  most  severe 
forais  of  anemia,  the  prevailing  feature  being  the  diminished  quantity  of  hemo- 
globin.   Very  extensive  observations  have  been  made  on  the  condition  of  the  blood 
after  hemorrhages  by  Bierfreund,  in  the  clinic  of  Prof.  v.  Mikulicz.     He  found 
that  the  regeneration  of  the  blood  is  most  rapid  in  male  subjects  between  the  ages 
of  twenty  and  forty  years.    A  loss  amounting  to  five  per  cent  of  hemoglobin  was 
found  to  lengthen  the  period  of  regeneration  two  to  eight  days.     The  minimum 
percentage  of  hemoglobin  was  reached,  after  a  loss  of  ten  to  fifteen  per  cent,  in 
three  days  and  .a  half ;  after  twenty-six  per  cent,  in  9.6  days ;  in  women  usually 
one  dav  later  than  with  men.     (Adapted  from  Ewing,  "  Clinical  Pathology  of  the 
Blood.") 

Certain  Effects  of  Severe  Hemorrhage — It  is  generally  accepted  that  if  the 
amount  of  hemoglobin  is  less  than  thirty  per  cent  it  is  unwise  to  perform  any 
serious  surgical  o|)eration.  There  are,  however,  exceptions  to  this  rule,  and 
patients  whose  hemoglobin  was  reduced  to  twenty  per  cent  have  survived  serious 
operations.  The  effects  of  the  loss  of  blood  vary  much  in  different  individuals. 
If  the  blood  is  lost  slowly  and  gradually,  the  effects  are  less  dangerous  than 
though  one  single  large  hemorrhage  has  occurred  of  equal  amount.  Generally 
speaking,  a  loss  of  one  quarter  of  the  total  volume  of  blood  constitutes  a  very 
serious  hemorrhage,  b^it  instances  are  recorded  in  which  half  the  percentage 
4  re<l  cells  has  been  lost,  and  yet  recovery  has  taken  place.  In  dogs  it  has 
been  found  that  a  loss  of  blood  equivalent  to  five  per  cent  of  the  body  w^eight  is 
always  fatal. 

Kethodi  of  Estimating  the  Quantity  of  Hemoglobin  in  the  Blood. — The  per- 
centage of  the  loss  of  hemoglobin  may  be  determined  by  means  of  the  instru- 
ment known  as  the  hemoglobinometer,  in  which  the  color  of  the  blood,  diluted 
to  a  certain  definite  proportion,  is  compared  with  the  color  of  a  wedge-shaped 
piece  of  red  glass.  Miescher's  modification  of  Fleischl's  hemoglobinometer  is 
the  instrument  commonly  used,  and  one  which  gives  fairly  accurate  results. 
The  blood  is  drawn  from  a  small  wound  into  a  graduated  pipette,  and  mixed 
with  200  or  300  or  400  parts  of  water,  and  the  color  of  this  mixture,  placed 
in  a  cell  of  a  certain  depth,  is  compared  with  the  color  of  a  wedge  of  red  glass, 
both  being  viewed  against  a  white  background.  A  fairly  satisfactory  method 
of  estimating  the  hemoglobin  is  by  comparing  the  color  of  a  piece  of  white 
bibulous  paper  dipped  in  the  blood  to  be  tested  with  a  standardized  series  of 
colored  slips  of  paper  mounted  on  a  card.  Each  slip  represents  accurately  the 
cr>lor  of  a  blood  solution  containing  a  definite  percentage  of  hemoglobin.  The 
test  Is  sufficiently  accurate  for  practical  purposes.     (The  Tallqvist  Scale.) 

The  comparison  must  be  made  by  daylight     The  most  satisfactory  instru- 
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The  Hematocttometer* — ^The  inetrumoat  now  in  use  for  coimtirg  blood  cells 
!s  that  of  Thonia,  who  combined  ajid  iin|>rovtHl  sevenil  features  of  instruments  pre- 
Tiou^ly  devised  by  Hayean,  Uowers,  and  Malaysez,  This  apparatus  eonsiste  of  a 
muiiti^  pipette  and  a  counting-ehanibor. 

(a)  The  pipe  tie  is  a  capillary  tube  grncliiated  in  ten  equal  divisions,  sur- 
mounted by  a  bulb  of  exactly  one  lunidrul  tiiUL\«^  the  cajiULnty  of  tfie  tul^e,  and  to 
which  is  attached  a  rubber  tube  and  niouthpieee  (Fig.  12).  Wlien  the  tube  ia 
filleti  witli  blood  up  to  the  mark  1,  uml  this  is  mixud  with  a  diliding  fluid  sucked 
up  to  the  mark  101,  a  spetimt-n  of  blood  h  obtained  in  tbe  dilution  of  1:100, 
By  tilling  only  one  half  the  tube  with  blood,  uf»  to  the  mark  0.5,  the  fiubsequent 
dilution  is  in  tlie  proportion  of  1:200,  The  bulb  contains  a  glass  ball  to  facilitate 
the  mixing  of  tlie  blood. 

{h}  The  iounfing-chamhfr  is  construclcd  so  as  to  pocmrc  a  layer  of  diluted 
, U<kk1   ^  mm.   in   d<*pth   ovrr  n   certiiin  j*(|nare  area.     On  a   thick  glass  slide  is 
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caientHl  a  thinner  glasi^  plate,  the  central  jjortion  of  wliich  is  cut  out.  In  thm 
cenlftl  area  is  cementerl  a  circular  glass  shelf,  the  surface  of  which  is  exactly  -^ 
mm.  lower  than  the  surface  of  the  glaBS  plate.  When  a  drop  of  diluted  blood  is 
ikix^  on  the  shelf  and  covered  with  a  cover-gla.ss,  a  hyer  of  fluid  h  feeured, 
fbch  is  exactly  ^V  nim.  deep.  Between  the  edge  of  the  shelf  and  the  surrounding 
plat*  is  a  moat  into  which  the  blood  may  run,  but  if  the  fluid  should  run  over 
Ikmont  and  beneath  the  cover-glass,  the  latter  will  he  elevated  and  the  resulting 
kf^f  of  fluid  will  be  more  tlian  i\  mm,  deep.  I'he  shelf  is  accurately  ruled^  as 
iiwwB  in  Pig,  13, 

Tlie  entire  ruled  area  is  9  sq,  mm,,  hut  onlv  the  central  srjuare  millimeter  is 
iiM^  in  counting  red  cells,  the  otliers  being  required  in  counting  leucocytes.     It 
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will  be  seen  that  this  central  square  millimeter  is  subdivided  into  400  small 
squares  (16  blocks  of  25  each),  so  that  each  small  square  is  -j^  sq.  mm.  Begin- 
ning at  the  lower  left-hand  comer  of  this  area,  it  will  be  seen  that  every  fifth 
square,  above  and  to  the  right,  is  subdivided  by  an  extra  line,  which  is  added 
merely  to  assist  in  counting  the  squares.  The  outlying  square  millimeters  are  vari- 
ously ruled.  The  above  description  applies  only  to  the  so-called  "  Zappert "  cham- 
l)er,  which  should  always  be  secured,  preferably  of  Zeiss's  manufacture.  The  older 
chambers  cannot  well  be  used  for  counting  leucocytes. 

Diluting  Fluids. — Of  the  various  diluting  fluids,  Toisson's  Mixture  is  to  be 
recommended : 

Sodium  sulphate    8.00  gms. 

Sodium  chloride 1.00  gm. 

Glycerin  pur 30.00  gms. 

Aq.   dest 160.00      " 

Methyl  violet   0.25  gm. 

This  fluid  keeps  well,  stains  the  leucocytes,  and  is  of  high  specific  gravity,  so 
that  the  red  cells  settle  from  it  slowly. 

When  counting  leucocytes  only,  one  may  use  with  advantage  a  0.6  per  cent 
solution  of  sodium  chloride  tinged  with  gentian  violet  (about  one  drop  of  satu- 
rated alcoholic  solution  gentian  violet  to  50  c.c.  of  salt  solution).  This  fiuid,  while 
readily  prepared,  does  not  keep  well,  and  the  red  corpuscles  settle  from  it  so  rap- 
idly that  it  ought  not  to  be  used  in  counting  these  cells.  It  permits,  however,  of 
the  identification  of  eosinophile  cells  and  of  certain  degenerative  changes  in  leu- 
cocytes. 

A  reliable  fluid  for  diluting  and  permanently  preserving  blood  is  found  in 
Hay  em*  s  Mixture: 

Hydrarg.  bichlor 0.5  gm. 

So<l.  sulphat 5.0  gms. 

Sod.  chlor 1.0  gm. 

Aq.  dest 200.0  gms. 

Directions  for  I^sino  the  nEMATocYTOMETER. — (a)  Filling  the  Pipette. — 
The  finger  tip  of  the  patient  is  cleansed  with  soap  and  water,  dried  with  alcohol, 
and  freely  punctured  with  a  needle  or  a  specially  prepared  acne  lancet.  Using 
very  gentle  pressure  only,  a  compact  drop  of  blood  is  then  expressed  and  the 
capillary  tube  is  filled  to  the  mark  1  or  0.5.  In  doing  this  the  pipette  must  be 
held  between  the  thumb  and  forefinger  and  the  hand  steadied  against  the  hand 
of  the  ])atient.  In  well-constructed  pipettes  the  column  of  blood  is  easily  con- 
trolled, and  after  filling  the  end  of  the  tube  may  be  cleansed  of  adherent  blood. 
The  diluting  fluid  is  then  sucked  up  to  the*  mark  101,  taking  care  that  no  blood 
runs  out  of  the  tube  when  it  is  immersed  in  the  fluid.  The  specimen  is  then  thor- 
oughly mixed  by  shaking. 

(h)  Filling  the  Counting -chamher, — The  counting-chamber  and  cover-glass  are 
thoroughly  dried  and  freed  from  particles  of  dust.  One  or  two  drops  of  diluted 
blood  are  first  forced  from  the  pipette,  and  the  third  drop,  the  size  of  which  can  be 
learned  only  by  experience,  is  deposited  on  the  central  shelf.     The  cover-glass  is 
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then  immetliateiy  adjusttxl,  sUppiag  one  corner  under  the  forefinger  of  the  left 
band  and  controlling  tlie  opposite  comer  with  the  secuiul  Im^er  of  tlic  right  hand, 
and  loweriog  the  glass  sJowJy  so  as  not  to  include  air  hubhies.  Without  raising 
the  fiiigerSj  now  quickly  cover  the  other  comers  wit!i  the  forefinger  of  the  right 
and  second  linger  of  the  left  handj  and  press  the  cover-glass  tirmly  into  position. 
If  the  application  is  succe^Hful  and  no  dust  particles  have  interveued^  Newton  s 
colar  fifths  will  appear  beneath  the  cover-glass.  The  formation  and  permanency  of 
'  ilir-^e  rings  may  be  facilitated  by  breathing  very  gently  on  the  Bpccimcn  before 
•M'lyi^g  the  cover-glass. 

The  epecimai  should  now  be  held  up  to  the  light  and  examined  cloBcly  to  eee 
that  the  red  cells  are  evenly  distributed.     An  uneven  distribution  \%  readily  de- 
tected l>y  the  naked  eye.     After  get t ling  a  few  nionientsj  the  specimen  is  ready  for 
counting, 
I         The  rnpld  and  sttrrcasful  adjmliucni  of  (he  rovcr-gfms  is  the  most  imporlani 
14'' '4:117  in   ihf   prnrcm  of  counting   blood  a'Us,     The   covcr-ghiss  must  be   rffpidtij 
adjuFtetlt  Itecaupc  from  the  moini'ut  the  droj)  IB  placed  u]Hm  the  t^lidf  tliere  is  a 
rain  of  t!elis  upon  the  ruled  area  out  of  a  layer  of  fluid  wliieh  is  more  than  j^  mm. 
I  dei?p. 

T he  q*ec i  ni en  m u ,*^ t  I  le  d  i Rt«  r d cd  : 
if  XewtonV  ring^  do  not  aj>[K?ar; 
if  any  air  bubbles  are  inclosed ; 
if  the  fluid  runs  underneath  the  cover-glass; 
jf  the  shelf  is  not  well  covered  by  fluid ; 
if,  on  insf-K^etion,  tlic  cells  arc  found  unetjually  digtrihuted. 
(f)   Counting   the  Red  Celh.—  The  specimen  proving  satisfaetoryj  the  count 
mij  k'gin  as  sof»n  as  the  cells  have  settled.     Zeips,  IX,  I^itZj,  Ko.  7,  Heichert-8  or 
Mwh  and  Lonih,   J,  are  the  lenR^s  best  suited  for  this  purjjose,  and   a  good 
imlianical  stage  h  net.r5=Mry  for  accurate  work.     Locate  in  the   field  the  lower 
le(l-lmitfl  block  of  25  small  squares^  begin  at  the  lower  and  left  s«pnire  and  pass- 
ing to  the  right  count  all  the  cells  lying  in  the  first  five  sfpiaree.    The  fifth  square 
will  lie  ftiund  suljdividcd.     In  each  stjuare  count  all  tlie  cells  lying  on  the  lower 
ind  kfi  side  lines,  leaving  to  be  counted  witli  the  adjacent  s<|uares  all  the  squares 
hmgon  the  lines  above  and  to  the  right.     Proceed  in  tliis  way  until  at  IcaBt  four 
bkks  of  25  small  squures  and  at  least  1,000  cells  are  enuineralcd.     Tlic  more 
si|oires  counted  overj  the  greater  the  accuracy,  and  when  slight  variations  are  to 
lie  tiem  oust  rated  the  entire  square  millimeter  must  be  covered.     If  the  cells  now 
jppcar  to  l>e  unevenly  distributed,  the  ppcciinen  should  be  discarded  and  another 
prepanHl  after  thoroughly  shaking  the  pipette. 

(d)  Compuiaiion. — Suppose  the  1,280  celts  are  enumerated  in  100  small 
iqntws — Le,f  in  one  lonrth  of  the  scjuare  millimeter.  This  number  multiplied 
fcy  4  givei  the  number  lying  over  1  stp  mm.  But  the  depth  of  the  fluid  is  only 
iV  mm.,  so  that  we  multiply  again  by  10  to  get  tlie  number  of  cells  in  one  cuhtf: 
millimeter  of  fluid.  Finally,  we  must  multiply  by  100  because  the  blood  is  diluted 
iatb  jirijpjrtion  of  1 :  100. 

In  short,  after  counting  over  100  small  squares  the  result  is  nmltiplied  by 
W/  to  give  tlie  numlier  of  cells  per  cubic  millimeter  (4  X  10  X  100  ^  4,000). 

If  the  capillar)^  tube  was  originally  filled  to  the  mark  0.5,  the  dilution  is  1 ;  200^ 
Jid  tiie  multiplier  SfiOO,    If  400  stjuarea  are  counted  over,  the  multiplier  is  I3OOO* 
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(e)  Sources  of  Error  in  the  Ilemaiorfjtomeier. — ^L  In  Securing  thfl  Drop  of 
Blood, — Whyn  much  pressure  is?  eni|»lc>ve(l  in  exprcBi?iiig  the  tlro[i  of  hUxKl,  tia^e 
fluids  are  squeezed  out  willi  tfie  Uloud  and  the  miml^er  of  red  eolis  ks  re<luced* 
Reinert  found  a  reduetion  of  75^2,(KMJ  from  this  cauge,  wliich  is  especially  potent 
in  eases  of  dropsy  and  of  severe  anemia. 

VVlien  the  finger  m  cold,  the  eireulalion  poor,  or  local  simh  b  produced,  as 
by  a  ligature^  the  red  cells  are  increjisod  in  numljcr.  To  avoid  errors  of  this 
clastt,  the  circulation  in  the  Imnd  nhould  be  as  active  as  possible,  the  finger  warm, 
and  the  puncture  liberal  enough  to  |K?nuit  the  flow  of  hlood  witti  little  pressure 
applied  at  eonie  distance  from  the  puncture.  I^nlest  these  conditions  can  be 
secured*  it  is  hardly  worth  while  to  count  the  blood  cells. 

2,  In  diiuihig  the  hiood  o,nd  in  iramfernnij  it  to  fhe  connfin^'chamher  there 
are  numerous,  plainly  evident,  sources  of  error,  &ueh  as  the  innceurate  filling  of 
the  capillary  tube,  the  entrance  of  air  with  the  hlood  column,  the  failure  to  clean^^e 
the  tip  of  adherent  blood,  the  CR*ape  of  blood  into  the  diluting  fluid,  the  over- 
filling of  the  bulb  with  diluting  fluid,  the  inarlequate  niixture  of  the  bbx>d,  the 
failure  to  discharge  one  or  two  drops  before  apjjlying  one  to  the  sliolf,  the  UR* 
of  thin  eovcr-glasaea,  and,  above  all,  delay  and  inaccuracy  in  adjusting  the  cover- 
glass.    A  little  experience  and  constant  eare  serve  to  eliminate  all  these  difficulties. 

3.  In  the  Condnirtion  and  Condi Uon  of  the  Appanilus. — ^T!ie  tendency  to 
favor  the  Zeiss  instnnuents  is  still  probably  well  fciuntled,  altliough  JjqUz  and 
Keiehert  are  now  making  y^^ry  excellent  pii>ettes  after  (irawitz's  mmiel.  Aside 
from  inaccuracies  in  the  graduation  of  the  |>ipette  and  eonstmction  and  ruling  of 
the  count ing-cbamber,  which  are  now  reduced  to  a  minimum,  some  pipettes  are 
stilt  on  sale  wbieti  are  too  short,  their  caliber  is  too  large  and  is  narrowed  at  the 
point  so  that  tubes  cannot  be  cleaned,  they  requii'e  too  much  blood,  and  the  short 
arm  is  so  email  that  the  mark  IfH  comes  tfvo  close  to  the  bulk  Accurate  work 
cannot  be  i)erformcd  with  such  instruments.  The  worker  is  at  present  advised  to 
insist  on  having  Grawitz'S  pij^tte  made  by  Zeiss,  Lcitz,  or  llcichert. 

Many  close  observers  find  that  their  pij>ettcs  vary  with  the  tem]>eraturc.  While 
ac*t*urate  information  on  this  point  is  not  at  hand,  it  is  just  as  well  to  avoid  extremes 
of  temperature  in  making  the  tests  and  in  cleaning  the  instrument.  It  has  Ijcen 
suggested  that  the  |>ohTytIiemia  of  high  altitudes  is  partly  referable  to  variations 
in  the  hematocytonu^ter  due  to  changes  in  atmospheric  pressure,  but  this  suspicion 
has  not  been  confirmed. 

The  condition  of  the  jiipette  is  of  prime  importance.  Absolute  dr^iiese  of  the 
tube  and  bulb  is  eesentiah  The  collection  of  minute  water  drops  in  the  tube  and 
bulb  is  responsible  for  many  of  the  shadow  corpuscles  sometimes  seen  in  the 
counting-chamber. 

Ever}'  few  weeks  a  pipette  should  be  cleaned  out  with  concentrated  nitric  acid. 

(/)  Cleaning  ihf.  Apimratus. — After  using  the  pipette  the  rubber  tube  may  lio 
transferrer!  to  the  long  arm  and  the  remaining  fluid  c^pellcil.  The  tut»e  should 
then  tie  cleaned  thoroughly  with  water,  then  with  ak*o!ioI  and  ether,  or,  better, 
with  jjure  ether.  It  must  l>c  thoroughly  dried  iK^fore  using  again.  The  connting- 
cliamiicr  must  be  cleaned  with  water  onltj,  as  ateohot  and  elher  dimolve  the  crmcni 
under  the  shelf  and  plate, 

(g)  The  Limit  of  Error  trith  Ike  Ilrmntfinjiometer. — I^yon,  Tboma  (and  Rei- 
nert), counting  an  average  of  1,111  celk  in  100  sipmrcs  with  a  dilution  of  1:200, 
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fotmd  an  average  error  of  1.8*^  per  cent  in  24  preparations  of  the  same  specimen, 
and  in  another  case,  counting  an  average  of  934-  eelk  in  100  Bqnaree,  1 :  '^00  dilu- 
tion, an  average  variation  of  3. 71  per  cent  in  12  preparation*;  of  the  eame  speci- 
men (Limbeck)-  The^^e  re^ultK  in  tlie  hanils  of  experts  using  special  care  indicate 
that  a  variation  of  150,000  cells  (three  per  cent)  cannot  be  accepted  as  of  any 
significants.    More  accurate  data  are,  however,  seldom  required  by  the  clinician. 

Xencocytoiis, — An  ineroiiiiie  in  the  nnmlier  of  white  eella  in  the  Idot^d  has 
been  re|Ktatedly  obsen'cd  after  considerable  bleeding,  but  it  is  of  no  special 
diagnostic  gignificance, 

^^^^Shoc'k  is*  a  ermdition  of  dcprt^s^ion  of  the  vital  forces  followinf^  injnries- — 
^khvsic^al  shfx^k,  Bonielimcs  t^urgical  slux'k.     A  somewhat  similar  condition  may 
^/be  caused  by  terror  or  other  sudden  mental  impressions  of  a  distressing  or 
horribltf  character — psychic  shock,     Sliock  may  follow  slight  or  grave  injuriea. 
The  severity,  duration,  and  outcome  of  shock  depends  largely  upon  the  gravity 
of  the  injury  itself,  and  partly,  also,  n[wn  the  physical  and  mental  condition 
[of  the  individual  at  the  time  the  injury  is  received.     In  shock  following  slight 
injuries,  notably  when  the  psyehie  elenienl;  predominates  over  the  physical,  the 
ivniptoras  ma}'  be  confined  to  an  evanescent  feeling  of  faintncsa  of  short  dura* 
;  tiofl,  or  to  actual  sviicoiie,  recovered  from  quickly  or  slowly,  but  completely, 
iinially  in  Beconds  or  minntes.     The  symptoms  of  shock  may  be  entirely  absent 
Hm  in  severe   injuries,  even  those  wtiich  are  subsequently  fatal,  when  the 
injary  is  received  during  states  of  intense  mental  preoccupation  and  eshila  ra- 
tion, and  may  be  very  nmrkcil  even  after  slight  injuries^  when  the  general 
nrrvous  system  is  depn.*^sed  from   ternir,  extreme  physical  fatigue,  or  other 
(ii'pressing  factors.     In  battle,  or  even  in  times  of  peace,  wlien  the  individual 
b^itimulated  by  enthusiasm  or  anger  or  other  mental  preoccupation,  the  most 
?ivm*  injuries  nuiy  Ik'  unattended  by  the  symptoms  of  shwk,  either  local  or 
p.wnL     The  individual  may,  indeed,  be  quite  unconscious  that  any   injury 
\m  lieen  received*     Acts  requiring  extreme  muscular  exertion  and  courage 
may  lie  performed   after  the  reeei]it  of  severe  and  even  dangerous  wounds, 
and  the  individual  may  only  lie  conscious  that  he  is  injured  by  seeing  or  feel- 
ing the  flow  of  blood  or  from  faintness  due  to  hemorrhage. 

Sipii  and  Symptomi  of  Shock. — ^Khock  occurs,  as  will  be  noted,  very  com- 
"umly  after  injuries  of  the  abdominal  contents  and  after  serious  injuries  of 
fJfcf  pontenls  of  the  thorax  or  of  the  cranium,  as  well  as  after  serious  injuries 
"f  other  parts  of  the  body-  The  condition  apjiears  to  be  due  largely  to  mechan- 
ifd  irritation  of  the  i>eripheriil  nena^s,  with  reflex,  partial  or  complete,  paralysis 
n(  the  vasi>njotor  centers  of  the  medulla*  The  normal  tone  of  the  arteries 
tfirooghout  the  body  is  lost;  there  is' a  sudden  and  decided  fall  of  blo*3d-pre8- 
flim  The  heart  acts  feebly  and  irn^gularly,  and  the  blood  tends  to  accumulate 
in  the  large  veins,  notably  in  the  veins  of  the  abdomen;  while  the  lungs^  the 
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brain,  and  the  skin  are  anemic.  The  right  side  of  the  heart  is  sometimes 
distended  with  blood. 

The  appearance  of  an  individual  suffering  from  shock  is  fairly  charactei> 
istic  The  skin  and  the  mucous  membranes  are  pale.  The  surface  of  the  body 
is  cold  and  bathed  in  a  clammy  sweat  The  features  are  pinched.  The  expres- 
sion of  the  eyes  is  dull,  and  the  pupils  are  often  dilated  and  respond  but  slowly 
to  light.  The  pulse  is  feeble,  compressible,  and  irregular,  sometimes  slow  and 
sometimes  rapid.  Respiration  is  irregular  and  often  sighing,  shallow  respira- 
tions alternate  with  deep  sighs.  Cerebration  is  imperfect.  These  patients 
answer  questions  in  a  dull  and  stupid  manner,  and  do  not  realize  the  gravity 
of  their  condition.  Frequently  they  suffer  but  little  pain  in  spite  of  the  most 
severe  injuries.  The  body  temperature  is  often  subnormal.  There  may  be 
nausea  and  vomiting.  The  condition  of  shock  may  last  for  some  minutes 
or  for  many  hours.  (It  is  stated  by  some  authors  that  the  symptoms  of  shock 
may  not  appear  for  many  hours  after  the  injury  or  surgical  operation,  as  the 
case  may  be.  This  condition  has  sometimes  been  designated  as  delayed  shock. 
It  seems  probable  to  me  that  in  at  least  many  instances  this  condition  is  really 
due  to  an  acute  septicemia  or  to  hemorrhage  or  to  a  combination  of  these  con- 
ditions.) If  the  patient  is  to  survive,  the  symptoms  gradually  improve  either 
with  or  without  treatment.  The  action  of  the  heart  and  the  breathing  slowly 
return  to  normal.  The  skin  becomes  warm,  etc.  If  the  condition  is  a  fatal 
one,  the  patients  gradually  sink  into  a  condition  of  unconsciousness  and  die 
from  heart  failure. 

Shock  and  Hemorrhage. — Following  accidents,  surgical  ojxjrations,  and  the 
administration  of  general  anesthetics,  the  condition  of  shock  is  frequently  com- 
bined with  the  depression  caused  by  loss  of  blood  and  the  administration  of 
large  doses  of  ether  or  chloroform,  as  the  case  may  be.  In  cases  of  accident, 
hemorrhage  and  shock  are  frequently  combined,  and  it  may  not  be  easy  to 
distinguish  which  of  the  two  conditions  is  the  predominant  factor.  In  cases 
of  injury  of  the  abdomen,  for  example,  it  may  be  of  great  consequence  to  know 
whether  the  patient  is  suffering  from  shock  or  from  hemorrhage  or  from  a  com- 
bination of  both  conditions.  For  upon  the  decision  of  this  question  the  sur- 
geon must  often  be  guided  as  to  whether  he  should  open  the  abdomen  imme- 
diately or  leave  the  patient  alone,  at  least  for  a  time.  If  the  condition  has 
endured  for  some  little  time,  an  examination  of  the  blood  for  its  content  of 
hemoglobin  may  be  a  valuable  aid.  If  the  percentage  of  hemoglobin  in  the 
blood  is  notably  diminished,  it  is  at  least  probable  that  the  symptoms  are 
in  part  due  to  loss  of  blood.  If  the  symptoms  have  occurred  immediately 
after  the  injury  and  slowly  grow  better  imder  appropriate  treatment,  it  is 
probable  that  shock  is  an  important  factor  in  the  condition.  If  the  patients 
have  been  in  fair  condition  after  the  injury,  and  the  symptoms  have  only 
come  on  gradually  and  are  of  a  character  which  are  described  under  the 
head  of  Hemorrhage,  it  is  probable  that  loss  of  blood  is  the  cause  of  the 
condition. 
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Local  Shock. — It  has  beeif  repeatedly  noticed  that  gunshot  wounds  are 
attended  by  more  or  less  complete  paralysis,  both  motor  and  sensory,  of  the 
injured  part,  which  may  last  for  hours  or  days.  This  condition  gradually 
|)asses  away,  and  is  followed  by  a  return  of  motion  and  sensation,  assuming 
that  no  large  nerve  trunk  is  injured,  no  large  blood-vessel  divided,  no  body 
cavity  opened,  nor  any  other  essentially  serious  complication  has  occurred. 


CHAPTER    II 

THE  DIAGNOSIS  OF  THE  DISEASES  CAUSED  BY  THE  PUS-PRODUCING 

BACTERIA 

VARIETIES   OF   PUS-PRODUCING    ORGANISMS 

Before  describing  in  detail  the  local  and  general  disturbances  produced 
in  tlie  human  body  by  the  pyogenic  bacteria,  it  will  be  desirable  to  consider: 
(1)  Some  of  the  general  and  8])ecial  characters  of  these  organisms;  (2)  their 
occurrence  in  tlie  body  under  normal  conditions;  (3)  the  avenues  whereby  tliey 
gain  an  entrance  to  the  body. 

In  speaking  of  certain  specific  infectious  diseases  (Chapter  III)  we  have 
noted  that  the  eflFects  produced  by  inoculation  with  tetanus  bacilli,  etc.,  are 
fairly  constant,  and  that  following  such  inoculation  we  may  predict  with  cer- 
tainty the  character  of  the  local  and  general  symptoms  which  are  to  follow. 
Such  is  not  the  case  with  the  pyogenic  bacteria;  their  effects  are  very  varied. 
A  great  variety  of  disturbances  may  lx>  produced  by  the  same  organism  under 
different  conditions,  and  several  kinds  of  bacteria  are  capable  of  producing 
the  same  pathological  changes.  For  example,  any  one  of  several  varieties  may 
produce  purulent,  serous,  or  fibrinous  inflammations,  and  may,  under  suit- 
able conditions,  cause  such  varied  lesions  as  furuncle,  osteomyelitis,  purulent 
peritonitis,  septicemia,  or  pyemia.  Although  a  good  many  varieties  of  bac- 
teria may  cause  suppuration  under  sjiecial  conditions,  yet  there  are  certain 
ones  which,  on  account  of  their  regular  association  with  these  processes,  are 
to  l)e  regarded  as  the  pus-producing  organisms  par  excellence.  These  are: 
(1)  Staphyloccus  pyogenes  aureus;  (2)  Staphylococcus  pyogenes  albus;  (3) 
Staphylococcus  pyogenes  citreus;  (4)  Staphylococcus  pyogenes  cereus  albus 
and  flavus;  (5)  Streptf)coccus  pyogenes;  (6)  Varieties  of  Streptococcus  pyo- 
genes, also  Bacillus  pyocyaneus;  (7)  Micrococcus  tetragenus;  (8)  Bacillus  coli 
communis. 

Staphylococcus  pyogenfs  aureus  is  a  micrococcus  of  irregular  size,  of  an 
average  diameter  of  0.9  /i,  arranged  irregularly  in  masses. 

This  bacterium,  which  is  nonmotile,  grows  on  gelatin  plates  in  minute  colonies, 
apparent  under  a  low  power  of  the  microscope  after  twenty-four  hours,  granu- 
lated on  the  surface,  and  of  a  brownish  color.  The  colonies  gradually  become 
visible  to  the  naked  eye  as  whitisli-yollow  points,  which  later  become  more  dis- 
tinctly golden  yellow.  Liquefaction  of  the  gelatin  occurs  around  them,  and  a 
60 
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lunn^l-shaped  depreKsion  appeflre,  at  the  bottom  of  which  are  the  colonies.     In 

ttia*(lle  cu  I  til  res  in  gelatin  the  line  of  developn*ent  appears  along  the  needle  track 
on  the  day  after  inoculation,  and  on  tlie  Bceond  or  third  day  the  tM!ginning  of 
liquefaction  may  tie  noted  at  the  upper  portion.  The  liquefaction  progresses  slowly 
it  the  lower  portion  of  the  culture,  more  rapidly  at  the  npfwr  part;  as  it  increases, 
the  mutn  portion  of  the  colony  falb  to  the  l:>ottom  as  a  floccnlent  deposit  which 
lati'f  on  a  gohlen-yellow  color,  while  the  liquefied  portion  remains  turbid ;  flnally, 
in  the  eounse  of  from  one  to  two  weeks  the  gelatin  l>econies  entirely  liquefied 
out  to  the  wall  of  the  tulxj*  On  agar  the  colonies  develop  along  the  needle 
fjiA  IS  an  ahundantj  moist,  shining  growth,  wliich  i^  well  marked  after  twenty- 
tmt  houn?  at  the  temperature  of  the  body.  It  later  takes  on  the  golden^yellow 
(ft]nr,  which  may  \ye  well  marked  at  the  end  of  forty-eight  hours.  On  potato  it 
p^vT^i  well,  pro<iucing  an  abundant  layer  that  also  af^sunies  a  golden-yellow  color, 
h  iMJuillon  it  produces  a  uniform  cloutliness,  which  later  sinks  to  the  bottom, 
wiUi  a  hrownrsh-yellow  color.  It  coagulates  milk,  pimluces  an  acid  reaction  in 
the  various  tnedia^  tlot*8  not  produce  .^jwrcR,  although  it  retains  its  vitality  in  old 
cnltorest  for  a  con(%iderahle  length  of  time,  and  reijuires  rather  a  higher  temperature 
for  its  destruction  than  most  nonsijore-hearing  bacteria  (according  to  Lubbert, 
nwliag  a  temperature  of  SO*'  V,  for  half  an  hour).  It  stains  readily  with  any 
of  ilie  anilin  colors,  and  by  Gram's  method. 

Fathof^eniv  Properties. — Injections  of  small  amounts  of  pure  culture  are  ubu- 
illy  not  followed  by  any  results;  but  large  amounts^  or  intravenous  or  intra- 
iMominal  injet^tions,  are  usually  followed  by  fatal  results  in  rabbits  or  guinea 
|ii|s  ia  a  few  days,  with  minute  ab^TSs  formation  in  the  kidneys  especially, 

Thf  Staph  YLOCOCcrs  pycmjenes  a  lb  us  jg  a  micrococx^us  less  virulent  than  the 
preceding,  whose  characteristics  are  precisely  the  same  with  the  exception  that  its 
denies  are  white  and  not  colored. 

The  Staphylococcus  epidermis  albus  of  Welch  is  probably  but  a  variety  of  the 
preceding,  occurring  in  the  deeper  layers  of  the  skin, 

A  third  micrococcus  of  pus,  nnich  less  commim  than  either  of  thei^e  two,  is 
the  STAPHYLococctts  pYO^jENHiS  cixrtEUs,  differing  from  the  others  in  that  its 
eoloaiei  are  of  a  lemon  yellow,  and  the  fact  that  its  pathogenic  properties  are 
w  flight. 

The  STAPHYiococccfl  CFREUS  ALBUR  and  the  Staphtlococcub  cereus  flavus 
ire  of  practically  no  importance.  They  are  found  occasionally  in  suppurative  proc- 
«im.  They  do  not  liquefy  gelatin ;  the  one  produces  a  white  waxy  growth  upon 
atdiaary  media^  while  the  otlier  produces  a  yellow  waxy  growth.  They  have  not 
been  shown  to  have  any  special  pathogenic  properties, 

Tbi  Streptococcus  pyouekk8  is  a  coccus  of  a  somewhat  larger  average  size 
thin  the  ttaphylococcus,  being  about  1  ^  in  diameter,  occurring  in  chains  w^hicih 
msty  tie  made  up  of  a  large  or  of  a  small  number  of  cells.  Sometimes  there  is 
the  apjiearance  of  a  chain  of  diplococci,  because  the  division  of  many  individual 
aiemlit'm  of  the  chain  may  be  going  on  at  the  same  time.  In  young  cultures  the 
^i  are  uniform  in  size;  but  as  they  grow  olHer  a  marked  difference  appears, 
of  the  individuals  being  twice  the  nonual  diameter  and  more.  This  strepto* 
(t¥Yw?  k  nonmotile.  On  cultivation  in  gelatin  a  veiy  thin  line  appears  along  the 
wtnAk  track,  which  is  seen  to  be  made  up  of  a  row  of  minute  round  colonies, 
whitish  in  cglorj  rarely  reacliing  the  size  of  a  pin's  head.    There  is  no  growth  on 
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the  surface  of  the  gelatin,  and  no  liquefaction  or  color  production.  In  gclatia 
plates  the  colonies  also  appear  as  minute  whitish  globular  points,  flat  and  trans- 
lucent upon  the  surface.  On  the  surface  of  agar  the  growth  takes  place  along 
the  needle  track  as  minute  rounded  colonies,  showing  a  marked  tendency  to 
remain  separate.  The  characteristics  upon  blood  serum  are  the  same  as  upon 
agar:  on  potato  there  is  generally  no  visible  growth;  in  bouillon  there  is  appar- 
ent a  very  fine  cloudiness,  which  later  settles  to  the  bottom  of  the  tube.  It 
coagulates  milk,  and  is  said  occasionally  to  produce  gas  in  sugar  media  and  to 
turn  litmus  red.  It  grows  best  at  the  temperature  of  the  body,  and  with  a 
fair  degree  of  rapidity.  It  does  not  produce  spores,  does  not  liquefy  gelatin,  and 
produces  no  pigment.  It  stains  with  any  of  the  anilin  colors  and  by  Grain's 
method.  Inoculated  into  the  ear  of  a  rabbit,  it  produces  a  localized  erysipelatous 
process;  but  usually  subcutaneous  injections  in  rabbits  and  guinea  pigs  are  with- 
out result. 

It  must  be  remembered  that  one  of  two  things  must  be  true:  either  there  are 
many  kinds  of  streptococci  which  our  present  means  of  study  do  not  enable  us 
to  differentiate,  or  this  streptococcus  takes  on  many  variations  of  virulence  under 
the  influence  of  varying  surroundings. 

Varieties  of  StreptococcL — It  may  be  stated  that  formerly  the  Streptococcus 
pyogenes  and  the  Streptoitoecus  erysipelatis  were  regarded  as  two  distinct  8i>ecie8, 
and  various  points  of  difference  between  them  were  given.  Further  study,  and 
especially  the  results  obtained  by  modifying  the  virulence,  have  shown  that  these 
distinctions  cannot  be  maintained,  and  now  nearly  all  authorities  are  agreed  that 
tlie  two  organisms  are  one  and  the  same,  erysipelas  being  produced  when  the  Strep- 
tococ'cus  pyogenes  of  a  certain  standard  of  virulence  gains  entrance  to  the  lym- 
phatics of  the  skin.  Petnischky  in  1896  showed  conclusively  that  a  streptococcus 
cultivated  from  pus  may  cause  erysipelas  in  the  human  subject. 

There  is  occasionally  found,  in  the  study  of  surgical  lesions,  a  bacterium  that 
produces  a  striking  greenish-blue  fluorescence  in  the  nutrient  media  on  which  it 
grows.  This  is  the  Bacillus  pyocyaneus  which  is  of  interest  not  because  it  pro- 
duces any  pathological  changes,  but  by  reason  of  the  studies  that  have  been  made 
upon  the  pigment  which  it  produces,  and  its  apparently  augmenting  effect  when 
inoculated  at  the  same  time  with  certain  other  micro-organisms.  It  is  one  of  a 
number,  and  the  characteristics  of  the  group  are  best  studied  in  the  large  text- 
books. 

The  Micrococcus  tetraoexus  is  also  an  organism  which  rarely  occurs  in  sur- 
gical lesions,  characterized  especially  by  the  fact  that  it  divides  in  two  planes  at 
right  angles  to  one  another,  so  that  it  is  frecjuently  found  in  the  tissues  after 
inoculation  in  groups  of  four,  sometimes  surrounded  by  a  capsule.  The  bacilli 
stain  easily  with  all  the  ordinary  stains,  as  well  as  by  Gram's  method.  This  micro- 
coccus is  alx)ut  1  ft  in  diameter.  It  grows  readily  in  gelatin  plates,  as  rounds 
yellowish-white  colonies,  which  appear  granular  or  slightly  nodulated  under  a  low 
power.  The  surface  colonies  show  the  yellowish-white  color  more  markedly.  The 
needle  culture  in  nutrient  gelatin  gives  a  fairly  thick  whitish  line  along  the  track 
of  the  needle,  with  a  round,  thick,  yellowish-white  disk  on  the  surface.  The  organ- 
ism grows  abundantly  on  the  surface  of  agar  and  of  potato,  in  a  moist  layer  of 
a  yellowish-white  color.  It  grows  rapidly  at  the  temperature  of  the  room,  does 
not  produce  spores,  and  does  not  liquefy  gelatin.     It  is  especially  pathogenic  to 
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white  mice,  a  subcutaneous  injection  producing  a  general  septicemia^  the  organisms 
being  found  in  large  numbers  in  the  blood  and  tissues,  especially  the  spleen.  This 
micrococcus  is  supposed  to  be  active  in  the  production  of  the  suppurative  part 
of  the  destructive  process  in  tuberculosis  of  the  lung. 

The  Bacillus  coli  communis  is  found  in  many  inflammatory  and  sup- 
purative conditions  in  connection  with  the  alimentary  tract;  it  is  found  also 
in  other  parts  of  the  body,  in  inflammation  of  the  urinary  passages,  cystitis,  etc. 
It  is  a  bacillus  from  2  to  3  /a  long  and  about  0.5  /a  broad,  with  rounded  ends.  It 
is  actively  motile,  and  grows  in  gelatin  plates  as  small  brownish- white  colonies,  not 
liquefying  the  gelatin.  In  nutrient  gelatin  the  growth  is  well  marked  along  the 
needle  track,  as  a  whitish  line,  spreading  out  upon  the  surface  of  the  gelatin,  not 
much  elevated  from  the  surface  of  the  media ;  on  agar  it  grows  distinctly  out  from 
the  needle  track,  as  a  whitish-brown  layer,  moist,  dirty  in  appearance ;  the  same 
appearances  cliaracterize  the  growth  on  blood  serum;  on  potato,  in  forty-eight 
hours,  there  is  a  distinctly  brown  pellicle  with  a  dull  surface. 

The  growth  clouds  bouillon,  produces  gas  in  glucose  media,  turns  litmus  media 
red,  and  has  a  marked  indol  reaction  in  peptone  solutions.  It  grows  rapidly  (best 
at  the  temperature  of  the  body),  does  not  produce  spores,  does  not  liquefy  gelatin, 
produces  gas,  and  stains  with  any  of  the  anilin  colors,  but  not  by  Gram's  method. 
Intravenous  injection  of  small  amounts  in  guinea  pigs  will  produce  death,  but 
much  larger  amounts  are  required  to  produce  the  same  results  in  rabbits  or  guinea 
pigs  after  intra-abdominal  injection. 

Muir  and  Ritchie  give  the  following  table  of  differences  between  the  Bacillus 
typhosus  and  the  Bacillus  coli  commimis: 

B.  Typhosus  B.  Coli  Communis 

Flagella    more    numerous,    longer    and      Plagella  fewer  and  shorter. 

more  wavy. 
In  artificial  media  the  growth  is  gen-     Growth  faster  and  more  vigorous. 

erally  slow  and  not  vigorous. 
Growth  on  fresh  acid  potatoes  a  nearly     Growth  on  potatoes  a  brown  pellicle. 

transparent  film. 
Very  slight  acid  production  in  ordinary      Well-marked  acid  production. 

media,  followed  sometimes  by  the  pro- 
duction of  alkali. 
Fermentation  of  lactose  very  slight,  if     Fermentation  pronounced. 

any. 
Milk  not  coagulated.  Milk  coagulated. 

In  gelatin    "  shake  '*   cultures    no    gas     Abundant  gas  formation.     Rounded  col- 
formation,  onies. 
Xo  production    of    indol    in    ordinary     Well-marked     indol     production.        In 

bouillon.  some  varieties  none  (Klein). 

Widal's  reaction.     Bacilli  become     Bacilli  remain  actively  motile. 

chimped  together  and  motionless  in 

the  serum  of  a  typhoid  patient.     (A 

siroilar  reaction  is  given  by  the  blood 

senim     of     an     animal     immunized 

against  the  typhoid  bacillus.) 
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Of  the  bacteria  already  mentioned,  the  staphylococci  are  most  commonly 
found  in  localized  abscesses  or  pustules,  carbuncles,  boils,  in  acute  suppurative 
periostitis,  in  ulcerative  endocarditis,  and  in  certain  pyemic  conditions.  The 
streptococci  are  usually  found  in  spreading  inflammations  virith  or  vrithout 
suppuration,  in  diffuse  phlegmonous  and  erysipelatous  conditions,  in  suppura- 
tions in  certain  membranes,  and  in  joints.  The  Bacillus  coli  communis  is 
found  in  many  inflammatory  and  suppurative  conditions  in  connection  with 
the  alimentary  tract  and  elsewhere.  The  Micrococcus  tetragenus  is  found  espe- 
cially in  suppurations  in  the  region  of  the  mouth  or  neck,  as  well  as  in  various 
lesions  of  the  respiratory  tract.  The  Bacillus  pyocyaneus  is  rarely  found  alone 
in  pus. 

The  GoNOCogcrs  is  a  constant  accompaniment  of  that  specific  form  of  suppura- 
tion known  as  gonorrhea.  Its  special  characteristic  is  that  it  is  a  micrococcus 
occurring  most  commonly  in  pairs,  with  the  adjacent  edges  flattened  or  even 
slightly  concave.  Another  of  its  marked  characteristics  is  that  it  most  c*ommonly 
occurs  in  the  leucocytes,  which  is  different  from  what  is  the  case  in  ordinary  sup- 
puration. It  stains  easily  and  well  with  any  of  the  ordinary  dyes,  but  does  not 
stain  by  Gram's  method.     (See  also  Gonorrhea.) 

Neisser's  stain  gives  very  beautiful  results.  Cover-glasses  in  warm  concentrated 
alcoholic  eosin,  two  to  three  minutes.  Transfer  directly,  after  soaking  off  excess 
with  filter  paper,  to  concentrated  alcoholic  methylene  blue  for  one  half  to  three 
quarters  of  a  minute.  Wash  in  water,  dry,  and  mount.  (These  times  of  staining 
have  been  found  to  be  better  than  those  originally  given.) 

The  cultivation  of  the  gonococcus  is  difficult.  It  does  not  grow  upon  the  ordi- 
nary media.  The  best  are  solidified  blood  serum  and  Wertheim's  medium,  con- 
sisting of  one  part  of  fluid  serum  and  two  parts  of  agar  at  a  temperature  of  40°  C. 
which  is  then  allowed  to  solidify  by  cooling.  Growth  occurs  best  at  the  temjicrature 
of  the  body,  and  does  not  go  on  below  25°  C.  The  cultures  are  to  be  obtained  by 
passing  a  small  quantity  of  pus  over  the  surface  of  one  of  the  selected  media,  and 
then  placing  it  in  an  incubator.  The  colonies  make  their  appearance  at  the  end 
of  twenty-four  hours  as  small  translucent  l)odies,  irregularly  rounded,  and  reach 
their  maxinmm  size  on  the  fourth  or  fifth  day.  The  later  cultures  grow  more 
luxuriantly  than  do  the  earlier  ones,  but  the  transference  to  fresh  media  must  be 
made  every  two  or  three  days. 

DiPLOcoccus  PNKUMOXi.E  (Frtinkel's  pneumococcus ;  Microbe  of  Sputum  sep- 
ticemia; Mirrococrus  Pastei&i;  Diplococcus  lance olatus) , — ^Under  these  headings 
may  be  i)laced  a  description  of  the  diplococcus  that,  while  not  usually  producing 
primary  surgical  results,  may  often  occur  associated  with  the  pyogenic  cocci.  It 
is  of  grave  importance  in  medicine.  It  occurs  not  infrequently  in  the  saliva  of 
healthy  persons,  with  great  abundance  in  the  expectoration  of  certain  forms  of 
pn(;uinonia,  and  has  been  studied,  associated  with  the  septic  cocci. 

The  best  method  of  securing  a  pure  culture  is  that  of  subcutaneous  inocula- 
tion of  material  containing  it  in  rabl)its  or  guinea  pigs;  in  which  case  the  ani- 
mals will  die  in  from  twenty-four  to  forty-eight  hours,  and  the  blood  and  tissues 
will  be  found  to  be  filled  witli  this  micro-organism.  It  is  an  oval  coccus,  occur- 
ring usually  in  pairs,  and  may  be  surrounded  l)y  a  capsule.  The  colonies  are  not 
apparent  upon  ordinary  gelatin  j)lates  or  in  gelatin  tubes,  for  the  reason  that  the 
bact(*riuiii  does  not  grow  l)elovv  'i'l°  C.,  so  that  cultures  are  best  seen  after  develop- 
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ment  upon  agar  at  the  temperature  of  the  blood.    In  this  case  the  colonies  appear 

as  minute,  almost  transparent  drops,  looking  almost  like  small  drops  of  water. 

Tliey  grow  best  upon  blood  serum,  as  an  almost  transparent  line  along  the  needle 

track,  with  isolated  colonies  at  the  edges,  later  becoming  more  or  less  confluent. 

The  colonies  on  agar  plates  are  almost  invisible,  but  may  be  seen  by  means  of  a 

low-power  lens,  and  appear  to  have  a  compact,  finely  granulated  center,  with  almost 

translucent  edges.    There  is  a  slight  cloudiness  produced  in  bouillon,  which  later 

settles  to  the  bottom  of  the  test-tube.    There  is  no  visible  growth  upon  potato.    It 

is  ven'  difficult  to  keep  the  cultures  alive,  and  to  do  so  they  must  be  renewed  every 

three  or  four  days,  and  even  then  are  fairly  certain  to  die  out  in  the  course  of 

two  or  three  months.    It  is  impossible  to  retain  tlie  virulence  of  the  micro-organism 

under  cultivation.    This  must  be  done  by  the  passage  through  animals.    Its  growth 

i*  slow  except  at  the  temperature  of  the  body.     It  does  not  produce  spores,  does 

not  liquefy  gelatin,  does  not  produce  gas,  is  facultatively  anaerobic,  stains  with  the 

ordinarv  dyes  and  by  Gram's  method,  and  produces  septicemia  upon  subcutaneous 

inoculation. 

Mauonaxt  Edema. — ^This  disease  occurs  in  human  beings  as  a  spreading  in- 
flammatory edema,  accompanied  by  emphysema,  and  later  followed  by  gangrene 
of  the  skin  and  adjacent  parts.  The  disease  is  produced  by  the  bacillus  of  malig- 
nant edema,  first  described  by  Pasteur  as  the  "  vibrion  septique."  Ijike  the  bacillus 
of  tetanus,  this  bacillus  is  present  not  uncommonly  in  garden  soil,  manure,  and 
various  putrefying  fluids.  It  is  rather  a  large  bacillus,  occurring  in  rods  from  3 
to  10  fi  long,  not  infrequently  growing  out  into  long  filaments,  but  on  solid  media 
generally  occurring  as  short  rods  with  somewhat  rounded  ends.  It  is  motile,  with 
iiagella  placed  on  the  sides.  It  forms  spores,  which  are  present  usually  at  about 
the  center  of  the  rod.  As  this  bacillus  develops  only  under  anaerobic  conditions, 
it  may  be  differentiated  by  this  fact  alone  from  the  anthrax  bacillus,  which  it 
somewhat  resembles  under  the  microscope. 

In  gelatin  plates,  under  anaerobic  conditions,  the  colonies  appear  as  small  whit- 
ish points,  which  under  a  low  power  show  radiating  appearances  soon  masked  by  a 
zone  of  liquefaction.  In  deep  tubes  of  glucose-gelatin  the  growth  appears  as  a 
whitish  line,  giving  off  minute  short  processes,  never  reaching  within  an  inch  of 
the  top  of  the  medium,  with  the  occurrence  of  liquefaction  and  the  settling  of 
the  colonies  to  the  bottom.  In  deep  tul>es  of  glucose-agar  at  a  temperature  of 
37^  C.  the  growth  is  very  rapid,  as  a  broad  white  line  along  the  line  of  puncture, 
with  lateral  projections  here  and  there,  and  a  very  profuse  production  of  gas. 
The  cultures  have  a  peculiar  heavy  odor  that  is  quite  cliaracteristic.  The  growth 
is  rapid :  it  produces  sjwres  that  are  well  seen  within  forty-eight  hours  at  37°  C. ; 
it  produces  gas,  liquefies  gelatin,  and  stains  easily  with  any  of  the  anil  in  colors, 
but  not  by  Gram's  method;  upon  subcutaneous  inoculation  in  any  susceptible  ani- 
mal it  produces  the  characteristic  sjmptoms  of  widespread  edema,  gas  production, 
and  gangrene. 

For  purposes  of  diagnosis,  the  microscope  is  not  particularly  useful,  for,  micro- 
scopically, the  bacillus,  unless  in  the  stage  of  spore  production,  does  not  possess 
characteristics  sufficient  to  identify  it.  Cultures  may  be  made  in  glucose-gelatin 
85  roll-cultures,  and  kept  under  anaerobic  conditions.  If  the  bacilli  contain  spores, 
the  fluid  can  be  kept  at  a  temperature  of  80°  C.  for  ten  minutes,  and  then  a  deep 
gliic^>se-agar  tube  should  be  inoculated  and  kept  at  the  temperature  of  the  Imdy. 
6 
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An  inoculation  experiment  with  the  suspected  material  may  also  be  tried  in  guinea 
pigs. 

Bacillus  a?:rogenes  capsulatus^  (see  page  95). 

METHODS  OF  OBTAINING  AND  CARING  FOR  PATHOLOGICAL  MATERIAL 

In  surgical  work  it  is  customary  and  necessary  to  leave  the  actual  identi- 
fication of  the  bacteria  found  in  exudates  and  organs  to  the  pathologist,  and 
for  the  technic  of  such  procedures  the  reader  is  referred  to  works  on  surgical 
bacteriology'.  A  few  remarks  on  the  precautions  to  be  adopted  by  the  surgeon 
in  collecting  and  transferring  materials  to  the  pathologist  may  not  be  amiss. 
The  materials  should  be  transferred  without  loss  of  time.  Nothing  should  be 
brought  in  contact  with  the  bacteria  which  may  destroy  them,  such  as  anti- 
septics, nor  should  they  be  exposed  to  extremes  of  heat  or  cold.  Contamination 
with  extraneous  bacteria  must  be  avoided.  Fluids  may  be  caught  in  sterile 
test-tubes  and  plugged  with  sterile  cotton  or  they  may  be  aspirated  into  a 
pipette  and  the  ends  of  the  pipette  sealed  in  a  flame  or  plugged  with  cotton. 

Inoculation  of  Culture-tubes. — A  convenient  method,  and  the  one  ordinarily 
pursued,  is  as  follows :  Two  test-tubes  are  used :  one  contains  a  sufficient  quan- 
tity of  sterile  nutrient  bouillon;  the  other  contains  a  metal  rod  tipped  with 
a  sterile  cotton  swab;  both  are,  of  course,  plugged  with  sterile  cotton.  When 
a  s})ecimen  is  to  be  taken  the  metal  rod  is  removed,  plunged  into  the  exudate 
until  the  cotton  swab  upon  its  end  is  thoroughly  smeared  with  the  material 
to  be  examined;  the  cotton  plug  is  then  removed  from  the  tube  containing 
the  nutrient  bouillon ;  the  rod  is  then  introduced  into  this  tube,  and  the  infected 
cotton  swab  is  agitated  for  an  instant  in  the  bouillon.  The  rod  is  then  re- 
placed in  its  tulx5  and  the  cotton  plug  along  with  it;  the  tube  containing  the 
bouillon  is  again  plugged  with  cotton.  The  cotton  is  ignited  for  an  instant 
in  a  flame  and  then  blowoi  out,  and  both  tubes  are  then  sent  to  the  pathological 
department  for  microscopic  examination,  cultivation  of  the  bacteria  contained 
in  the  bouillon,  and  inoculation  experiments,  if  such  prove  necessary.  The 
character  of  the  nutrient  medium  may  l)e  varied  to  suit  special  conditions. 

Organs  for  Bacteriological  Examination. — Organs  for  bacteriological  exami- 
nation are  sent  without  delay.  In  order  to  examine  the  interior  of  an  organ 
bacteriologically,  the  surface  may  be  seared  with  a  cautery  iron  and  a  cut  made 
through  the  seared  surface  with  a  sterile  knife ;  cultures  and  microscopic  exami- 
nations may  then  be  made  from  the  cut  surface. 

VARYING    SEVERITY    OF    PYOGENIC    INFECTIONS 

While,  as  has  been  stated,  the  activities  of  the  several  varieties  of  pus- 
prod  u(*ing  germs  are  more  or  less  similar,  yet,  from  a  practical  point  of  view, 

*  The  above  details  in  regard  to  pyogenic  bacteria  are  largely  quoted  from  H.  C.  Ernst, 
**  International  Text-Book  of  Surgery."    Warren  Gould. 
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it  is  by  no  means  a  matter  of  indifference  whether  a  given  inflannnation  has 
Wn  caused  by  one  or  the  other  of  several  germs.  For  example,  a  purulent 
ixritonitis  caused  by  Streptococcus  pyogenes  is  apt  to  be  much  more  serious 
than  one  in  which  the  colon  bacillus  alone  is  active.  Again,  we  know  that 
Staphylococcus  albus  is  a  germ  producing  less  virulent  forms  of  suppuration 
than  Staphylococcus  aureus.  There  seems  also  to  be  more  risk  of  contaminat- 
ing other  patients  from  streptococcus  infections — witness  the  unusually  con- 
tagious quality  of  erysipelas  and,  in  general,  a  necessity  for  more  vigorous  local 
and  general  measures  in  the  treatment  of  these  cases. 

PATHOLOGICAL  CHARACTER  OF  PYOGENIC  BACTERIA 

The  different  forms  of  pyogenic  bacteria  possess  fairly  definite  patholog- 
ical characters,  to  be  now  briefly  considered :  Staphylococcus  pyogenes  aureus  is 
m<)st  commonly  concerned  in  the  production  of  boils,  carbuncles,  circumscribed 
abscesses,  acute  suppurative  periostitis  and  osteomyelitis,  ulcerative  endocar- 
ditis, in  some  cases  of  purulent  peritonitis,  and,  at  present,  many  observers 
believe  tliat  pyemic  infections  are  more  commonly  caused  by  this  germ  than 
any  other.  The  Streptococcus  is  especially  concerned  in  the  production  of 
spreading  local  inflammations,  often  with  the  production  of  necrosis  of  tissue, 
with  or  without  pus,  in  phlegmonous  processes  generally,  in  erysipelas,  and  in 
suppurating  joints,  in  bad  forms  of  puerperal  infection,  and  in  the  worst  forms 
of  purulent  peritonitis  and  peritoneal  sepsis.  The  streptococcus  seems  to  vary 
greatly  in  virulence,  and  the  source  of  the  streptococcus  producing  an  infec- 
tion has  a  marked  bearing  on  the  result.  For  example,  streptococci  are  found 
commonly  enough  on  the  healthy  mucous  membrane  of  the  mouth  and  throat, 
and  in  this  situation  may  possess  very  slight  degrees  of  virulence.  When 
taken  from  a  case  of  phlegmonous  erysipelas  or  puerperal  septicemia  the  viru- 
lence of  this  germ  is,  on  the  other  hand,  oftentimes  of  fearful  potency. 

The  Staphylococci,  other  than  Staphylococcus  pyogenes  aureus,  appear  to 
have  similar  pathological  characters  to  Staphylococcus  aureus,  but  they  are 
generally  notably  less  virulent  The  white  staphylococcus,  as  was  pointed  out 
bv  Welch,  is  a  regular  inhabitant  of  the  human  skin — ^notably  of  the  hair  folli- 
cles and  sweat  glands — so  that  it  cannot  be  destroyed  by  ordinary  means,  and 
may  give  rise  to  stitch  abscesses  after  operation  and  to  suppurative  processes  in 
wounds,  usually  of  only  moderate  severity. 

The  Bacillus  pyocyaneus  is  the  cause  of  blue  and  green  pus.  It  is  rarely 
found  alone  in  infected  wounds,  and  rarely  has  a  special  pathological  signifi- 
cance. I  have  commonly  seen  it  as  a  secondary  invader  of  chronically  .sup- 
purating wounds.  It  imparts  to  the  dressings  a  peculiar  greenish  color  and  a 
mngty  odor.  It  is  often  found  associated  with  Bacillus  tuberculosis  in  open 
tuberculous  lesions. 

The  Bacillus  coll  communis  is  found  in  abscesses  and  other  inflammatory 
processes  in  the  neighborhood  of  or  originating  in  the  alimentary  canal — ^nota- 
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bly  in  ischiorectal  abscess  and  in  some  forms  of  appendicitis  and  peritonitis. 
It  may,  however,  occur  in  abscesses  in  other  situations. 

The  Micrococcus  tetragenus  is  often  present  in  the  suppurative  portion  of 
the  lesion  of  tuberculosis  of  the  lungs,  and  may  be  found  also  in  abscesses  con- 
nected with  the  mouth  and  throat 

The  Gonococcns. — In  addition  to  the  ordinary  lesions  of  acute  gonorrhea 
the  gonococcus  is  the  cause  of  a  great  variety  of  inflammatory  lesions,  acute, 
subacute,  and  chronic  in  character,  not  only  in  the  genito-urinary  tract  and 
other  mucous  membranes,  but  also  in  many  other  situations.  In  many  of 
these  the  gonococcus  may  be  found  alone,  in  others  associated  with  other  organ- 
isms— ^notably  the  colon  bacillus  and  the  pyogenic  cocci.  Among  the  former 
group  may  be  mentioned  peritonitis,  gonorrheal  synovitis,  tenosynovitis,  and 
bursitis,  endocarditis,  pleuritis,  meningitis;  among  the  latter  some  gonorrheal 
cystites  and  acute  suppurative  lesions  of  the  kidney  associated  with  gonorrhea. 
The  gonococcus  is,  moreover,  capable  of  producing  a  general  septicemia.  The 
character  of  the  inflammatory  exudate  in  gonorrheal  infections  of  mucous  mem- 
brane is  purulent  In  serous  membranes  it  may,  as  is  the  case  wuth  the  ordi- 
nary pyogenic  cocci,  cause  serous,  fibrinous,  sero-purulent  or  purulent  exuda- 
tion. In  synovial  membranes  sero-fibrinous  exudates  containing  a  moderate 
numlxjr  of  white  cells  arc  the  rule,  though  purulent  exudates  may  occur.  The 
gonococcus  is  capable  of  causing  sui)puration  in  connective  tissues,  muscles, 
etc.,  in  the  same  sense  as  the  pyogenic  cocci  in  rare  cases.  I  know  of  a  case, 
a  young  man  on  the  house  staff  of  one  of  the  hospitals  of  this  city,  who  devel- 
oped a  tedious  paronychia  on  tAvo  fingers  successively.  The  gonococcus  was 
identified  in  the  purulent  discharge  from  each.  Powers  described  a  case  of 
gonococcus  infection  of  the  entire  upper  extremity. 

OCCURRENCE    OF    PYOGENIC    GERMS   IN    VARIOUS   TISSUES 

Occurrence  of  Pyogenic  Germs  upon  the  Skin. — The  pyogenic  bacteria  may 
occur  in  the  human  body  in  various  situations  without  necessarily  giving  rise 
to  pathological  changes.  While  the  general  surface  of  the  integument  does 
not  afford  a  favorable  soil  for  the  growth  of  bacteria  under  normal  conditions, 
yet  a  great  variety  of  such  organisms  have  been  demonstrated  upon  the  skin 
of  healthy  individuals  as  casual  inhabitants.  The  Staphylococcus  epidermidis 
albus  of  Welch  appears,  as  already  stated,  to  exist  normally  in  the  hair  folli- 
cles and  sweat  and  sebaceous  glands.  Certain  situations  are  more  favorable 
for  the  growth  of  micro-organisms  than  others — namely,  w-here  the  surface 
is  moist  and  two  layers  of  skin  are  in  contact;  the  axillie  and  groms,  the  skin 
betwe(»n  tlie  toes,  the  scrotum,  the  vulva,  the  canal  of  the  external  ear,  the  folds 
of  skin  beneatli  the  nails,  are  very  commonly  the  temporary  home,  at  least,  of 
many  kinds  of  organisms.  The  fingers  of  surgeons,  nurses,  and  others  who 
come  much  into  contact  with  patliological  material  are  quite  commonly  found 
to  contain  pyogenic  cocci   in  large  numbers.     Indeed,   the   impossibility  of 
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entirely  removing  such  germs  has  led  to  the  most  important  advance  in  the 
technic  of  aseptic  surgery  in  recent  years — ^namely,  tlie  regular  use,  by  the 
entire  personnel  of  surgical  operating  rooms,  of  sterilized  rubber  gloves. 

From  the  general  integument  the  pyogenic  cocci  can,  with  the  exception 
of  Staphylococcus  epidermidis  albus,  be  usually  removed  by  suitable  mechan- 
ical and  antiseptic  measures,  although  where  the  skin  is  thick  and  homy  the 
cocci  in  the  deeper  layers  of  the  epidermis  are  not  always  dead,  as  shown  by 
cultures  made  from  deep  scrapings  from  such  surfaces,  even  after  prolonged 
and  careful  eiforts  at  disinfection.     The  streptococcus  is  less  often  found  upon 
the  skin  than  the  different  varieties  of  staphylococci,  except  in  cases  of  per- 
sons with  infected  wounds  or  who  come  into  contact  with  sources  of  infection. 
The  colon  bacillus  is  often  found  upon  the  skin  near  the  anus ;  and  the  bacillus 
of  tetanus  and  of  malignant  edema  may  be  present  upon  the  skin  of  the  feet 
of  those  who  walk  barefooted  upon  garden  soil  or  who  have  holes  in  their  shoes. 
The  significance  of  the  smegma  bacillus  in  relation  to  errors  in  the  diagnosis 
of  tiil)erculosis  of  the  geni to-urinary  tract  will  be  spoken  of  in  another  place. 
Pyogenic  Bacteria  on  Uucous  Membranes. — The  conjunctiva,  although  ex- 
posed in  many  ways  to  the  entrance  of  bacteria  from  many  sources,  usually 
gets  rid  of  bacteria  quite  rapidly.    The  lachrymal  secretion  kills  some  varieties, 
hut  most  of  them  find  their  way  in  a  surprisingly  short  time  through  the 
lachrvmal  duct  into  the  nose.     Thus,  although  rarely  sterile,  cultures  from 
the  conjunctival  sac  in  health  ordinarily  furnish  few  or  no  pathogenic  forms. 
The  mouth  and  throat  are  continually  exposed  to  the  entrance  of  bacteria  of  all 
sorts.     A  large  part  of  these  are  got  rid  of  rapidly,  but  the  mouth  is  con- 
stantly the  home  of  a  great  variety  of  forms ;  some  of  them  pathogenic,  some 
of  ihem  not    Among  the  pathogenic  forms  quite  commonly  found  in  the  mouth 
and  throat  are,  according  to  Welch,  Micrococcus  lanceolatus.   Streptococcus 
pvogenes,  Staphylococcus  aureus  and  albus.  Micrococcus  tetragenus.  Bacillus 
pneunionisp  of  Friedlander,  Bacillus  crassus  sputigenus  of  Kreibohm,  Bacillus 
eoli  commimis.     Streptococcus  pyogenes  appears  very  commonly  in  the  healthy 
mouth.     In  conditions  of  inflammation  of  the  mouth  and  air  passages  their 
number  is  usually  notably  increased.    They  may  be  of  slight  or  great  virulence, 
and  are  always  a  cause  of  anxiety  to  the  surgeon  in  operations  upon  the  mouth 
and  air  passages,  because  under  such  circumstances  they  may  and  often  do 
produce  local  and  general  infections  and  pneumonias  of  a  grave  type.     The 
Staphylococcus  pyogenes  aureus  appears  less  commonly  in  the  mouth  than  does 
Streptococcus  pyogenes. 

The  tonsils,  owing  to  their  situation,  their  peculiar  physical  conformation, 
and  the  character  of  the  tissue  composing  them,  are  without  doubt  a  frequent 
avenue  of  entrance  for  many  varieties  of  pathogenic  germs  into  the  organism. 
They  are  not  only  the  seat  of  numerous  inflammatory  processes  which  occur 
as  more  or  less  localized  infections  of  the  tonsils  themselves,  or  include  also  the 
nei^boring  tissues,  but  inflammations  of  the  tonsils  and  pharynx  are  exceed- 
ingly common  as  a  part  of  the  symptom-complex  of  a  great  variety  of  infec 
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tious  diseases — ^notably,  the  acute  exanthemata.  Moreover,  it  has  been  observed 
that  attacks  of  acute  articular  rheumatism  and  acute  osteomyelitis  of  the  long 
bones  are  preceded  by  a  tonsillitis  in  a  considerable  proportion  of  cases.  The 
tubercle  bacillus  has  often  been  found  in  crypts  of  the  tonsil.  The  nasal 
mucous  membrane  acting,  as  it  does,  as  a  filter  for  the  inspired  air,  may  con- 
tain in  health  many  varieties  of  bacteria.  The  pyogenic  cocci  are  less  com- 
monly present  in  large  numbers  than  in  the  mouth.  The  deeper  air  passages 
in  health  contain  comparatively  few  bacteria,  the  action  of  the  ciliated  epi- 
thelium being  to  force  them  out,  and  the  filtering  action  of  the  upper  air 
passages  diminishing  greatly  the  number  entering  with  the  inspired  air. 

The  Bacteria  of  the  Stomach  and  Intestine  and  Biliary  Passages. — Enormous 
numbers  of  bacteria  are  swallowed  with  the  food.  Theoretically,  many  of 
these  are  killed  in  the  stomach  by  the  gastric  juice;  practically,  many  remain 
alive.  In  the  small  intestine  the  pyogenic  cocci  are  regularly  found  as  well 
as  many  other  varieties,  including  the  colon  bacillus,  in  some  cases  Bacillus 
aerogenes  capsulatus.  In  the  large  intestine  the  variety  found  is  less.  The 
colon  bacillus  is  always  present.  Many  of  the  varieties  requiring  air  find  an 
unfavorable  soil,  and  a  considerable  proix)rtion  are  discharged  dead  with  the 
feces.  Tetanus  spores  may  develop  into  bacilli  in  the  intestine,  and  tetanus 
bacilli  as  well  as  the  bacilli  of  malignant  edema  are  often  present  in  the  intes- 
tines of  herbivorous  animals  (Welch). 

The  Biliary  Passages, — In  health  the  bile  may  be  sterile,  or,  on  the  other 
hand,  may  contain  pyogenic  bacteria.  In  inflammatory  conditions  of  the  bil- 
iary passages,  and  always  in  the  presence  of  biliary  calculi,  the  pyogenic  bac- 
teria are  found  in  the  gall-bladder  in  greater  or  less  numbers. 

Bacillus  typhosus  may  long  remain  alive  and  virulent  in  the  gall-bladder, 
and  consequently  in  the  feces,  after  convalescence  from  typhoid  fever.  For 
example,  there  is  at  present  confined  by  the  board  of  health  on  one  of  the 
islands  in  the  East  River  a  woman,  a  cook,  who  has  carried  typhoid  infection 
into  a  number  of  families  with  w^hom  she  has  lived  during  the  past  three  or 
four  years.  Her  feces  have  contained  virulent  typhoid  germs  during  all  this 
period.  Under  medication  and  a  restricted  diet  the  bacilli  diminish  in  num- 
ber or  disap}iear.  When  an  ordinary  diet  is  resumed  they  become  abundant 
This  is  not  a  unique  case.  It  is  probable  that  many  individuals  remain  in  tliis 
way  disease  carriers  for  long  periods.  It  is  known  to  be  true  in  numerous 
instances  of  diphtheria. 

The  Hale  Urethra. — Normally,  the  male  urethra  contains  bacteria  in  its 
anterior  portion  in  varying  numbers.  The  deeper  the  portion  from  which 
the  culture  is  made,  the  more  likely  it  is  to  be  sterile.  Bacteria  probably  do 
not  exist  in  the  healthy  bladder.  The  bacteria  found  in  the  urethra  are  the 
smegma  bacillus,  the  Bacillus  coli  commune,  various  saprophytic  forms,  and 
several  forms  of  diplococci  more  or  less  resembling  the  gonococcus,  the  differ- 
entiation of  w^hich  will  be  spoken  of  under  the  diagnosis  of  gonorrhea.  True 
pyogenic  cocci  may  also  he  found  in  the  healthy  male  urethra  occasionally. 
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The  Female  Urethra. — The  pyogenic  cocci  may  be  present  in  the  female 
urethra  in  healthy  individuals.  It  is  probable  that  in  healthy  virgins  the 
accidental  presence  of  such  germs  is  less  common  than  in  women  who  have 
U>me  children  and  whose  vaginae  are  more  apt  to  contain  bacteria  of  various 
sorts,  accompanied  often  by  catarrhal  inflammation  of  the  cervical  endometrium. 
The  vagina  contains  bacteria  in  considerable  variety  in  health.  Doederlein 
in  1S02  described  a  group  of  bacilli  which  grew  upon  an  acid  medium.  These 
organisms  were  nonpathogenic,  and  were  regarded  by  him  as  the  normal  in- 
habitants of  this  canal.  As  to  the  frequency  of  the  occurrence  of  the  pus- 
prtxlucing  bacteria  in  the  vaginai  of  healthy  pregnant  and  nonpregnant  women 
various  observers  differ,  but  the  probability  seems  to  be  that  their  occurrence 
ij?  rather  exceptional.  The  acid  secretion  of  the  vagina  seems  to  have  a  power- 
ful destructive  action  on  many  forms  of  pathogenic  bacteria,  such  that  they 
are  rather  rapidly  destroyed  after  accidental  introduction.  The  normal  cervix 
and  endometrium  are  free  from  bacteria,  owing,  it  is  believed,  partly  to  the 
mechanical  obstruction  to  their  entrance  and  partly  to  the  bactericidal  quality 
of  tiie  secretions,  which  are  here  alkaline  in  reaction. 

The  milJc  of  the  breast  contains  normally,  according  to  Welch,  only  the 
Staphylococcus  epidermidis  albus  derived  from  the  lacteal  ducts  near  their 
oritices.  Other  pyogenic  organisms  may  be  present  in  the  ducts,  but  they  are 
less  common. 

SOURCES   OF    BACTERIA    IN    PYOGENIC    INFECTIONS 

In  pyogenic  infections  the  bacteria  may  be  derived  from  various  sources. 
We  may  assume  that  the  healthy  internal  tissues  of  the  body  are  free  from 
bacteria,  or  at  least  that  their  occurrence  is  very  rare.  The  bacteria  upon  the 
skin  may  be  sources  of  infection  in  accidental  wounds  and  in  surgical  operations 
where  the  skin  has  been  imj^rfectly  cleaned,  and  bacteria  in  the  hair  follicles 
may,  as  the  result  of  slight  traumatisms,  such  as  continued  friction,  give  rise 
to  local  or  general  infections — notably,  in  persons  who  are  badly  nourished. 
Such  infections  occur  during  convalescence  from  acute  diseases,  and  notably  in 
persons  suffering  from  diabetes  and  from  chronic  nephritis.  But  in  by  far 
the  largest  proportion  of  cases  such  infections  are  caused  by  bacteria  intro- 
duced from  without;  by  infected  materials  introduced  into  the  wound  at  the 
time  of  the  accident  or  during  the  imperfectly  conducted  surgical  operation. 

Another  group  of  infections  occurs  without  mechanical  injury.  In  these 
the  resistance  of  the  tissues  to  the  pus-producing  organisms  has  been  lowered 
hy  some  antecedent  infection  or  depressing  condition.  In  these  cases  the 
secc»ndary  pus  infection  often  takes  place  through  the  tonsils,  mouth,  throat, 
and  alimentary  canal.  Thus  following  the  exanthemata — diphtheria,  typhoid 
fever,  and  other  infectious  diseases — septic  processes  occur  as  secondary  infec- 
tions from  the  pyogenic  bacteria  present  in  the  mucous  membranes.  The  de- 
pressed states  of  vitality  induced  by  the  antecedent  disease  has  permitted  the 
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pyogenic  cocci  present  to  invade  and  multiply  in  the  tissues.  At  the  present 
time  surgeons  are  not  inclined  to  lay  much  stress  uix)n  the  danger  of  wound 
infection  from  the  air.  It  is  quite  true  that  the  air  of  hospital  operating  rooms 
may  often  be  demonstrated  to  contain  pyogenic  bacteria  in  varying  numlier; 
but  it  is  not  generally  l)elieved  that  wound  infection  from  this  source  is  com- 
mon, or  at  least  that  the  number  of  bacteria  falling  into  a  wound  from  the  air 
is  ordinarily  great  enough  to  cause  infection. 

TOXIC  AND  OTHER  EFFECTS  OF  PYOGENIC  ORGANISMS 

The  action  of  the  pus-producing  organisms  upon  the  human  body  is  of  a 
somewhat  complex  character.  Certain  local  changes  are  produced  in  the  tissues 
in  the  area  where  the  bacteria  are  growing — inflanmiation,  suppuration,  necro- 
sis ;  and  certain  substances  are  elalwrated,  due  to  chemical  changes  in  the  tissue 
fluids,  or  produced  by  the  bacteria  themselves  in  any  medium  which  affords 
them  nourishment  (toxins).  The  absorption  into  the  lymph  current  or  circu- 
lating blood  of  these  toxic  substances  produces  general  disturbances  of  nutri- 
tion as  well  as  eflFects  upon  the  nervous  mechanism  of  the  central  nervous  sys- 
tem. These  disturbances  are  commonly  characterized  by  an  elevation  of  the 
body  temperature,  by  prostration,  by  an  increased  pulse  rate,  and  other  symi>- 
toms  which  will  be  spoken  of  later.  These  local  and  general  disturbances  bear 
no  very  constant  relation  one  to  the  other.  A  considerable  local  reaction  may 
be  present  without  profound  intoxication,  and  severe  and  even  fatal  blood 
poisoning  may  occur  with  but  trifling  signs  of  local  inflammation.  In  other 
cases  the  two  sets  of  phenomena  advance  pari  passu. 

As  we  have  already  seen,  the  bacteria  may  enter  an  oj^en  wound.  Such 
wounds  as  are  contused,  or  which  contain  masses  of  coagulated  or  fluid  bl(X)d 
or  portions  of  tissue  strangulated  by  sutures  and  by  ligatures,  and  wounds  the 
walls  of  which  an^  in  a  state  of  tension  from  any  cause,  are  more  favorable 
sites  for  the  successful  growth  of  bacteria  than  are  dean-cMit  wounds  in  which 
these  conditions  favoring  infection  are  absent.  Further,  the  dose  of  bacteria 
and  their  toxins  received  has  an  important  bearing  upon  the  severity  of  the 
infection.  A  moderate  numlK^r  of  bacteria  of  a  certain  degree  of  virulence 
may  cause  no  interference  with  wound  healing,  whereas  a  larger  mmiber  may 
cause  serious  disturbance.  The  resistance  of  the  tissues  of  the  individual  also 
plays  an  important  role.  A  person  in  robust  health  may  get  rid  of  a  number 
of  virulent  germs  which  in  an  individual  debilitated  from  disease,  from  ane- 
mia, from  imperfect  blood  circulation,  or  other  cause,  might  lead  to  serious  or 
fatal  infection.  It  is  nevertheless  true  that  there  are  germs  so  virulent  that 
a  few  would  be  suftieient  to  iuf(»ct  tlie  strongest  individual.  Personal  idiosyn- 
crasy plays  also  a  not  uniuiportant  role.  There  are  individuals  who  appear 
to  be  much  less  susceptible  to  pyogenic  infections  than  others  apparently  quite 
as  robust  and  vigorous,  and  the  susceptibility  of  the  same  individual  no  doubt 
varies  from  time  to  time  without  apparent  cause. 


TOXIC   AND   OTHER   EFFECTS   OF   PYOGEKIC   ORGANISMS        73 


Xoeal. — Tlic  local  disturbances  at  tlie  site  of  an  infection  with  pyogenic 

nucTobes  are  due  in  part  to  the  activities  of  the  bacteria  themselves  and  in 

part  to  the  effort  on  tlie  part  of  the  tissues  to  destroy  them  and  to  limit  tlieir 

ipiiere  of  activity.    The  pyogenic  cocci  produce  proteid  suhstanccs  which  destroy 

tbe  ritality  of  the  tissue  eell^,  causing  fir^^t  death  and  later^  by  a  peptonizing 

jiL'tion,  softening  of  the  dead  tissue*     The  jjresencc  of  this  hacterial   proteid 

causes  what  is  known  as  a  ehemotactic  effect ;  namelyj  tlie  white  hlood  cells 

m  jittTacted  in  larger  muiiberg  to  the  site  of  infection,  and  they  soon  fomi  a 

living  wall  around  the  infected  tissues,  tending  thus  to  limit  ujcchanieally  the 

ipTt'ad  of  the  bacteria.     The  leucocytes^  moreover j  include  within  themselves 

Eiiiubers  of  bacteria  J  and  destroy  theiu  apparently  by  a  pr<x*c^s  of  digestion, 

Tk  white  cells^  also^  are  believed  to  furnish  a  bactericidal  suhi^tance  known 

a!i  piTinicidal  proteid.     If,  howTver^  the  pnx'ess  is  to  end  in  suppurati<m,  many 

of  \hi  lencix-yte^  fail  to  leave  the  scat  of  inflamtuation  alive^  and  remain  with 

tieir  rontained  bacteria  as  one  of  the  ingrc^dicnts  of  pus. 

Tht'  tii^siie  fluids  of  the  h<:)dy  and  the  hlood  serinu  also  exercise  an  inhihitory 
anil  Jtvaructive  effect  upon  the  bacteria  by  virtue  of  a  auhstanco  known  as 
mideiiL  In  addiiiun  to  crowded  leucocytes,  an  exudate  of  iibrin  is  thrown 
ftiil  bj  the  blood- ve8icds  around  the  infected  focus,  so  that  in  many  instances 
tli€  tissues  sucx'ced  in  limiting  the  bacterial  gr<i\rth  to  a  circumscribed  area. 
Tbc  tissues  may  he  so  successfnl  that  no  jK^rtion  of  tissue  undergoes  purulent 
snftming,  and  the  bacteria  are  destroyed  partly  in  situ,  partly  by  leucocytes 
Mch  re-enter  the  circulation,  partly  by  the  tissue  cells  of  distant  organs  in 
ttliieb  the  bacteria  may  be  trausuiitted  Ijy  the  blood  or  lyinph  current,  and 
jmrttv,  also,  it  is  believed,  by  the  endottielial  cells  lining  the  capillary  blood- 
wmh  Living  bacteria  may  also  Ix^  eliminated  through  the  kidneys,  through 
tbciiicous  membrane  of  the  alimentary  eanal,  through  the  sweat  glands,  and 
thnnigb  the  respiratory  tract.  The  pain,  heat,  redness,  and  swelling  charac- 
teiistie  of  local  inflammation  subsidcj  and  the  process  ends  in  resolution,  so 

SueJi  a  result  is  often  seen  in  sliglitly  infected  wounds  after  operation;  at 
ih  mil  of  tw*o  or  three  days  after  the  operation  slight  redness  of  the  skin  is 
ohKTved  along  the  skin  edges  of  tlie  wound,  a  little  swelling  occurs,  and  the 
woimd  edges  are  a  little  tender  and  a  little  painfaL  Such  swelling  and  redness 
win  be  noted  especially  at  the  points  under  slight  tension  from  sutures.  A 
few  drops  of  sero-sanguinolent  discharge  may  escape  upon  removing  a  suture 
m  cme  of  the  folded  strands  of  rnbl>er  tissue  commonly  introduced  into  the 
ittfeof  skin  incisions  for  pnr|K>3es  of  drainage*  But  the  process  will  stop  at 
this  iHiiiit,  no  pus  will  he  fonued,  the  symptoms  and  signs  of  inflammatinn 
will  gnidually  subside,  and  more  or  less  complete  primr.ry  union  will  be 
obtained  in  tlie  wound, 

11  the  grade  of  infection  is  nmre  severe,  tlic  process  will  end  in  snppura- 
tioB,  Suppuration  may  be  localized  or  diffuse.  A  localized  suppurative  area 
is  biQwn  as  an  abscess.     Diffuse  suppuration  is  often  attended  by  extensive 
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necrosis  of  tisane,  and  is  soHietitTics  spoken  of  iis  plilf^nonoiis  iiiflaiiiiTiuTi(»iL 
Circiiiiijsorihecl  siippiiratinn  is  most  often  caused  by  Staphjioeoccus  pyo^-nc^ 
tiureiis;  diffuse  guppuration  Lj  Streptocoec^us  pyoi^^ues, 

FuHUKri.E. — The  diagnosis  of  abscess,  if  sitiuitetl  ut*ar  the  surface,  is  easy; 
if  in  an  internal  organ,  it  may  be  extremely  difficult.  Among  the  oomnionesft 
forms  of  supcrfieial  abscess  is  a  boil  or  fnrimcle,  Furunele  is  an  acute  puru- 
lent inflammation  of  the  skin  around  a  hair  folliele  or  eutaneous  glan^i ;  it  is 
caused  most  often  by  Staphyloeoceus  pyogenes  aureus.  Depressed  states  of 
health,  dialx^tes,  and  eonvaleseence  from  acute  diseases  predis;iK)S(?  to  the  nceur- 
renee  of  furuncle.  The  boils  may  W  solitary,  or  several  may  occur  in  tlie  same 
j?egion  or  scattered  over  various  parts  of  the  body  (furunculoais).  It  is  prob- 
able that  infection  is  often  carried  by  the  fingers  to  other  parts^  causing  new 
foci  of  infection.  Continued  mechanical  irritation  is  often  the  exciting  cause 
of  furuncle,  as,  for  exauiplet  horseback  riding,  rowing,  the  friction  of  a  collar 
button  upon  the  back  of  tlie  neck. 

The  favorite  sites  of  furuncle  are,  as  suggested,  the  nates,  the  back  of  th^ 
net*k,  the  face  and  backj  and  sometimes  other  regions.     A  furuncle  bcgius  a^ 
a  minute  red,  tender  point  surrounding  the  orifice  of  a  cutaneous  gland  oi 
hair  folliele.     The  subjective  sensation  of  itching  and   tenderness   are   earl^r 
present.     The  red  area  increases  in  size,  and  in  the  course  of  two  or  mor^ 
days  may  become  as  large  as  a  silver  dime  or  twenty-five-cent  piece.      It  is 
elevated  above  the  level  of  the  surrounding  skin,  conical  in  shape,  bright  r^ 
in  color.     It  may  l>e  quite  painful^  and  is  very  sensitive  on  pressure*     At  the 
center  of  the  swelling  there  stwn  a|>j>ears  a  rouud,  white  or  yellowish  spot;  a 
tbin  pellicle  of  skin  covering  this  area  peruiita  the  yellowish  color  of  the  unde^ 
lying  pus  to  shimmer  through.     If  the  iielHcle  is  ruptured,  the  exuding  drtip 
of  pus  dries  into  a  crust 

If  the  boil  is  incised  at  this  tinie^  a  small  cavity  from  ono  quarter  to  one 
half  inch  dt^p  will  lie  ojiened,  ct>ntaining  a  few  dro|>s  of  pus  and  a  n^iiiral 
necrotic  uiass  representing  the  original  fc^cus  of  infection  and  surrountled  by 
more  or  less  necrotic  tissue.  If  tlie  furuncle  is  allowed  to  rupture,  a  few  drops 
of  pus  may  be  squeezed  out,  ff*l lowed  by  a  minute  slough — the  so-called  core 
of  the  boil.  During  the  height  of  the  process,  and  Ijefore  incision  or  rupture, 
moderate  fever  and  leucoeytosis  may  l>e  present.  Healing  follows  by  granula- 
tion, with  gradual  subsidence  of  the  inflammation.  In  enfeebled  individuals 
a  boil  or  congeries  of  boils  may  form  with  the  production  of  a  earbuucle. 

Carbuncle. — Carbuncle  is  a  suppurative  and  nec*rotic  inibmnuation  nf  the 
skin  and  subcutaneous  tissues.  Sta]ihyloeoceus  pyogenes  aureus  is  tbe  f>rgtui- 
isin  most  fn^qucntly  concerned  in  the  process*  Carbuncle  is  rare  in  cbildhfimh 
and  is  most  frcfiuent  after  the  fortieth  year  of  life.  The  most  c^uumon  stress 
are  the  hack  of  the  neck,  tlic  hack,  and  the  lip.  The  disease  commonly  attacks 
])ersons  not  in  rolnist  health,  those  convalescing  from  acute  diseases,  dialieties, 
and  chronic  alcoholics,  hut  healthy  adults  may  also  suffer.  In  these  the  con- 
stitutional symptoms  may  be  slight,  but  in  the  debilitated  and  diabetic,  gravo 
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^tihitional  depression  accotnpaBies  the  disease,  and  tbe  prognosis  is  most 

serious.     The  disease  may  hegin  as  a  siiiiple  funmelej  or  as  a  number  of  fiinm- 

eles  in  juxtaposition;  the  process  is  not  limited  to  the  skin,  hut  extends  laterally 

an*!   iwtu  the  snlHnitaneoiiH  tis^nies,  folItAviiig  the  eoliurms  of  fat  which  lie  be* 

■Brren  the  eoniiectivc-tissne  bundles.     In  size,  carbuneb  varies  from  that  of 

m  j^ilver  half  dolhtr  to  that  of  a  dinner  plate.     It  is  usually  solitary.     The 

imtlanied  area  is  deeply  red,  soiuetimes  purple,  elevated  ahove  the  surrounding 

skin,  iind  o^-al  or  rounded  in  shape.    The  swelling  is  hard,  tender,  painful^  and 

finsdy  adherent  to  the  deeper  structures.     After  a  few  days  numerous  small 

ojienings    form    upon    the 


I 


jufface,  and  through  them 
I  thin  pus  exudes. 

If  not  ofierated  Ujx>n,  a 
UrfP  carhimcle  may  take 
tpn  liars  or  two  weeks  to 
filUy  cle%*elop,  Shiughiug 
rftbe  overlying  skin  finally 
onriirs,  sometimes  over  a 
Idp  area :  the  skin  l»e- 
mim  riddled  with  open- 
ijijfs  like  a  jsieve,  and 
ihrcmgli  the  openings  thus 
hnmnl  sloughing  masses  of 
nmnective  tissue  and  pus 
ore  discharged,  Necrosis 
of  the  infe<*lpd  tissue  leads 
t(i  a  soft,  btDgg\*  condition  of 
tlieeeatral  mass,  surround- 
etihy  a  densie.  liard  area  of 
iufiltration.  When  carbuu- 
d**  involves  the  neck  ami 
hark,  the  tiliiuglung  usually 
fstemk  to  the  fascia  cover- 
ing the  intisclcst   and    the 

extent  td  tlie  infeetion  of  the  deeper  tissues  is  often  greater  than  the  intlaiiied 
iTO^  of  fikin  would  indicate. 

The  consiiiuiional  dhturhance  attending  carbuncle  is  often  severe.  In  old 
mmI  feeble  persona,  and  in  t!ie  diabetic,  the  constitutional  depression  is  extreme. 
In  ordinary  cases  there  will  lie  moderate  fever  of  a  remittent  type,  and  a 
f^irmfMinding  rapidity  of  pnlse-rate.  Leucocytosis  is  pi-esent,  and  varies  ac- 
(flffJiag  to  the  size  and  severity  of  the  infec*tion.  In  the  aged  and  dialietic, 
feum^to^is  may  be  wanting,  the  i:>olymirlear  cells  will  show  a  relative  increase, 
fet^r  tiiiiy  Ije  absent,  but  the  pidse  w  ill  l»e  Tajud  and  feeble  and  the  weakness 
cxtrciiMf;  anemia  is  often  pronounced.     Fatal  septieemiaj  or  death  in  diabetic 
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coma,  are  not  uncommon.  Carbuncle  of  the  lip  is  dangerous,  and  even  fatal 
in  certain  cases  from  purulent  phlebitis  of  the  veins  communicating  with  the 
interior  of  the  skull,  resulting  in  sinus  thrombosis  and  pyemia  or  in  meningitis. 
Carbuncle  of  the  lip  may  end  in  this  manner  even  in  young  and  robust  indi- 
viduals (see  Face). 

Phlegmonous  Inflammation. — By  phlegmonous  inflammation  we  un- 
derstand that  form  of  infection  with  pyogenic  microbes  which  is  attended 
rather  by  necrosis  and  sloughing  of  the  tissues  than  by  the  mere  production 
of  pus.  Purulent  softening  and  suppuration  of  the  living  tissues  at  their 
junction  with  the  dead  parts  is  a  later  development  of  the  process  in  many 
instances ;  in  others  the  purulent  and  necrotic  processes  advance  hand  in  hand. 
Clinically  we  may  distinguish  two  forms  of  phlegmonous  inflammation — ^the 
circumscribed  and  the  diffuse  or  spreading  phlegmon.  The  microbes  concerned 
in  the  diffuse  form  arc  often  Streptococcus  pyogenes.  There  may  be  a  forma- 
tion of  gas  in  the  tissues,  and  putrid  decomposition  of  the  sloughs  due  to  the 
growth  of  saprophytes. 

Circumscribed  Phlegmons. — These  are  caused  sometimes  by  the  Staphylo- 
coccus pyogenes  aureus.  The  origin  of  the  inflammation  is  often  in  a  trifling 
wound  or  abrasion  of  the  skin,  in  a  needle  puncture,  a  blister,  an  inflamed 
bursa,  an  ulcer  of  the  leg;  sometimes  in  a  small  abscess,  such  as  abscess  of  the 
pulp  of  the  finger;  sometimes  in  severe  injuries,  such  as  compound  fractures 
of  the  extremities  and  crushing  injuries.  Sometimes  the  bacteria  are  taken 
up  by  the  lymph  vessels,  and  make  a  successful  lodgment  in  the  communicating 
lymphatic  glands,  and  produce  phlegmonous  inflammation  in  their  vicinity 
(see  Lymphangitis).  The  tissues  involved  in  phlegmonous  inflammations  are 
the  skin,  the  subcutaneous  tissues,  the  tendon  sheaths,  the  fascia  and  the  fascial 
and  Joose  connective  tissues  of  the  intermuscular  planes,  rarely  the  muscles  and 
periosteum ;  sometimes  joints  are  invaded.  In  not  a  few  instances  of  the  severer 
forms  of  this  type  of  infection  septicemia  and  pyemia  are  fatal  complications. 
The  signs  and  symptoms  of  phlegmonous  inflammations  will  vary  according  to 
the  process  and  the  severity  of  the  infection. 

Constitutional  Symptoms. — The  constitutional  symptoms  are  ordinarily 
marked,  and  consist  often,  at  the  beginning,  of  chilly  sensations  or  a  distinct 
chill,  accompanied  by  a  rise  of  temperature  which  will  vary  according  to  the 
activity  and  extent  of  the  process.  The  temperature  may  rise  suddenly  to 
102°  or  104°,  or  in  severe  cases  to  106°  F.  The  pulse  will  increase  in  rapidity 
to  an  extent  commensurate  with  the  temperature,  or  in  the  most  rapidly  fatal 
cases  there  will  be  little  or  no  rise  of  temperature,  but  a  rapid,  compressible 
pulse  almost  from  the  first.  At  first  the  pulse  will  be  full  and  boimding;  later, 
if  the  ease  goes  badly,  more  and  more  rapid  and  feeble.  There  will  be  the 
ordinary  s\Tiiptoms  of  septic  intoxication:  headache,  loss  of  appetite,  a  coated 
tongue,  and  prostration.  The  pain  will  depend  to  some  extent  upon  the  swell- 
ing and  tension,  and  upon  the  nerve  supply  of  the  part  For  example,  a 
phlegmonous  process  confined  beneath  the  dense  fascia  of  the  palm  is  far  more 
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painful  than  a  similar  process  of  the  upper  arm  or  thigh.  The  local  signs  also 
will  vary  to  some  extent,  depending  upon  whether  the  skin  is  early  involved 
or  not 

4  Typical  Phlegmon  of  the  Palm. — A  typical  phlegmon  of  the  palm  may 
be  described  as  follows:  After  a  slight  infected  wound  or  abrasion  of  a- finger 
or  a  blister  upon  the  palm  of  the  hand,  the  patient  suddenly  begins  to  feel  ill ; 
he  has  chilly  feelings  or  a  chill,  and  a  rise  of  temperature  to  102°  or  103°  F. ; 
a  throbbing  pain  is  felt  in  the  hand,  which  is  severe  enough  to  prevent  sleep. 
The  hand  becomes  swollen,  but  redness  of  the  skin  is  absent  or  slight  The 
palm  becomes  very  tender  in  the  neighborhood  of  the  original  focus  of  infec- 
tion; as  the  days  go  by,  the  whole  hand  becomes  swollen  and  edematous,  and 
the  swelling  extends  to  the  forearm.  The  skin  is  often  but  little  reddened ;  the 
throbbing  pain  increases  in  severity,  and  the  patient  feels  seriously  ill.  The 
fever  is  of  the  remittent  type,  and  is  usually  higher  in  the  evening.  There  is 
complete  anorexia,  much  prostration,  and  sleeplessness.  Leucocytosis  will  al- 
ways be  found,  of  moderate  or  considerable  degree.  The  large  polynuclear 
forms  will  be  relatively  increased  seventy  to  ninety-five  per  cent.  The  original 
focus  discharges  a  little  pus  on  pressure,  and  the  whole  palm  becomes  exceed- 
ingly painful  and  tender. 

If  no  incisions  are  made  the  swelling  extends  upward  to  the  elbow,  the 
whole  hand  becomes  greatly  swollen  and  edematous,  suggesting  the  bloated  ap- 
pearance of  the  abdomen  of  a  frog  (Frog  Felon).  If  at  the  end  of  a  week 
or  ten  days  incisions  are  made  into  such  a  hand,  pus  will  be  found  confined 
beneath  the  palmar  fascia,  usually  in  large  quantity,  and  the  connective  tissue 
of  the  palm  and  the  tendon  sheaths  of  the  flexor  tendons  will  be  found  necrotic 
and  infiltrated  with  pus.  If  the  forearm  is  squeezed,  pus  will  be  seen  coming 
down  into  the  palm  from  beneath  the  annular  ligament  of  the  WTist,  and  an 
appropriate  incision  will  reveal  a  more  or  less  extensive  necrotic  and  purulent 
infiltration  of  the  deeper  connective  tissues  of  the  forearm,  of  the  intermus- 
cular planes,  and  of  the  tendon  sheaths  of  the  flexor  muscles. 

If  incision  is  still  longer  delayed,  the  skin  will  be  perforated  here  and 
there  in  the  hand  and  in  the  forearm,  and  from  the  openings  pus  and  necrotic 
masses  of  connective  tissue  and  tendon  sheaths,  and  later  tendons,  will  be 
extruded.  If  incisions  of  proper  character  are  made  early,  the  function  of 
mod  or  all  of  the  tendons  of  the  hand  will  be  preserved;  if  not,  the  tendon 
sheaths  will  be  successively  and  insidiously  invaded  until  the  whole  hand  and 
the  palmar  aspect  of  the  forearm  become  riddled  with  purulent  and  necrotic 
tracts,  and  the  end  result  will  be  sometimes  septicemia  and  death,  sometimes 
a  crippled  hand,  and  sometimes  merely  a  contracted  and  useless  claw  upon 
which  the  subsequent  measures  of  massage,  passive  motion,  and  the  like  will 
be  of  small  benefit 

Diffuse  or  Spreading  Septic  Phlegmon  (Septic  Cellulitis). — A  more  severe 
type  of  the  disease — a  spreading  septic  phlegmon — may  be  illustrated  by  a  case 
which  came  under  my  observation : 
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A  large,  vigorous  laboring  man  entered  the  hospital  with  the  following  history: 
He  had  enjoyed  good  health  until  five  days  before  admission.  For  several  years 
he  had  a  small  bursa  over  the  olecranon  process  of  his  right  ulna ;  five  days  before 
he  had  scratched  or  abraded  the  skin  over  this  bursa;  the  same  night  he  had  a 
chill  followed  by  fever  and  sweating  and  his  elbow  had  become  painful  and  a  little 
swollen.  His  general  condition  had  continued  to  grow  worse;  the  swelling  of  his 
elbow  had  extended  up  and  down  his  arm;  and  on  the  fifth  day  he  was  brought 
to  the  hospital  in  the  ambulance  very  ill  indeed.  Upon  admission  his  temperature 
was  105°  F. ;  pulse  120;  his  face  was  flushed;  his  tongue  dry  and  coated;  he  com- 
plained of  feeling  much  prostrated  and  had  a  great  deal  of  pain  in  his  right  arm. 
Upon  examining  his  arm  it  was  noted  that  the  limb  was  swollen  from  the  wrist  to 
the  shoulder  to  nearly  twice  its  normal  size.  The  skin  of  the  arm  and  forearm  was 
bright  red  in  color  and  edematous  (cellulitis) ;  the  redness  extended  from  the  wrist 
to  the  shoulder-joint.  Over  the  point  of  the  elbow  was  a  small  perforation  in 
the  skin  from  which  thin  pus  exuded  on  pressure.  Cultures  from  this  pus  gave 
a  pure  culture  of  Streptococcus  pyogenes — leucocyte  count  35,000,  eighty-five  per 
cent  polynuclears. 

Under  ether,  an  incision  was  made  along  the  dorsum  of  the  limb  from  the  shoul- 
der to  the  wrist.  The  subcutaneous  tissues  of  the  dorsum  of  the  limb  were  found 
everywhere  necrotic  and  infiltrated  with  a  thin  purulent  fluid,  and  were  dissected 
up  a  considerable  distance  on  either  side  of  the  incision.  The  limb  was  dressed 
in  a  suitable  manner  and  suspended  vertically  by  a  splint  and  ]mllcy.  After  forty- 
eight  hours  his  fever,  which  had  remained  high,  began  to  subside.  The  leuco- 
cytosis,  which  had  been  35,000  on  admission,  fell  to  12,000.  The  relative  percentage 
of  large  polynuclears  underwent  a  marked  diminution.  At  no  time  did  cultures 
from  the  blood  give  positive  evidence  of  live  bacteria  in  the  circulation.  After  a 
long  convalescence  he  recovered  with  a  useful  limb. 

Mixed  Infection,  with  Streptococci  and  Saprophytic  Bacteria  (Proteus). — The 
most  severe  type  of  phlegmonous  inflammation  combined  with  infection  with 
saprophytic  bacteria  is  well  illustrated  by  the  following  case : 

A  young  man  was  accidentally  shot  in  tlie  forearm  by  the  discharge  of  a  shot- 
gun ;  the  charge  produced  a  ragged  hole  in  the  limb  just  below  the  elbow,  tearing 
the  skin,  muscles,  and  bones  in  a  destinictive  manner.  He  was  brought  to  the  hos- 
pital three  days  later.  Upon  admission  he  was  delirious;  his  pulse  was  140;  his 
temperature  103.6°  F. ;  his  face  was  pale  and  his  body  was  bathed  in  a  clanmiy 
sweat.  Upon  examining  his  arm  the  wound  was  found  to  be  a  ragged  hole  through 
the  limb  about  two  inches  in  diameter;  the  surface  of  the  wound  was  necrotic 
and  gave  out  a  putrid  odor.  The  entire  limb  as  far  as  the  clavicle  was  greatly 
swollen  and  of  brawny  hardness.  The  surface  of  the  upper  arm  was  of  a  deep, 
dark-red  color  and  covered  with  blebs  containing  a  blood-stained  serum;  upon 
palpation  the  subcutaneous  tissues  crepitated,  showing  the  presence  of  gas  beneath 
the  skin. 

Incision  into  the  limb  showed  a  necrotic  condition  of  the  subcutaneous  tissues, 
which  resembled  bacon  in  appearance.  Amputation  was  done  at  the  highest  possible 
point  at  once,  but  the  young  man  never  regained  consciousness  and  died  a  few 
hours  later.    Cultures  showed  the  presence  of  Streptococcus  pyogenes  and  of  sapro- 
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phrtic  bacteria.     No  leucocyte  count  was  made.     Death  was  due  to  sudden  and 
profound  septicemia  and  sapremia.     (See  Diagnosis  of  those  diseases.) 


THE  DIAGNOSIS  OF  LOCALIZED  FOCI  OF  SUPPURATION  (ABSCESS) 

Circumscribed  purulent  foci  or  abscesses  may  occur  as  the  result  of  a  great 
variety  of  conditions,  traumatic  or  other,  complicated  by  infection  with  pyogenic 
organisms.  They  may  occur  in  the  most  varied  regions  of  the  body,  and  the 
diagnosis  of  many  varieties  will  be  spoken  of  under  the  head  of  Regional 
Surgery.  Favorite  sites  for  abscess  are  the  skin  and  subcutaneous  tissues,  the 
Ivmphatic  glands,  the  loose  connective  tissue  of  the  neck,  of  the  ischiorectal 
fossa,  the  periosteum,  the  kidney  and  perirenal  tissues,  the  liver,  and  the 
pelvic  viscera  of  the  female.  Circumscribed  purulent  collections  also  occur 
in  many  other  situations — in  the  bones,  the  joints,  the  pleural  cavity,  the  peri- 
toneum, and  elsewhere — but  these  purulent  accimiulations  generally  receive 
special  names,  as,  for  example,  circumscribed  osteomyelitis,  purulent  arthritis, 
empyema,  localized  purulent  peritonitis,  etc. 


PHYSICAL    SIGNS   AND    SYMPTOMS    OF    ACUTE    ABSCESS 

The  signs  and  symptoms  of  acute  abscess,  wherever  situated,  are  partly 
due  to  the  abscess  itself  and  partly  due  to  its  proximity  to  other  organs.  The 
?iens  and  symptoms  of  acute  purulent  inflammation  are  usually  present — 
namely,  pain,  heat,  redness,  and  swelling,  and,  after  purulent  softening  has 
taken  place,  fluctuation,  if  the  abscess  be  so  situated  as  to  enable  this  sign  to 
lie  appreciated.  Constitutional  disturbance  is  also  present,  and  is  discussed 
at  length  under  the  head  of  Septic  Intoxication. 

Pain. — As  already  noted,  the  pain  of  abscess  varies  greatly  with  the  situa- 
tion. When  situated  in  loose  connective  tissues  pain  may  be  slight,  even 
though  the  abscess  be  extensive — for  example,  in  the  subcutaneous  connective 
tissue  of  the  thigh  or  arm.  On  the  other  hand,  the  pain  due  to  the  tension 
of  the  inflammatory  exudate,  when  situated  in  unyielding  tissues  or  in  the 
neighborhood  of  sensitive  nerve  trunks,  may  be  excruciating,  even  though  the 
f<irus  is  small — for  example,  purulent  collections  in  the  medulla  of  the  bones, 
in  the  wall  of  the  canal  of  the  external  ear,  beneath  the  dense  connective  tissue 
of  tlie  pulp  of  a  finger  or  toe,  or  in  the  tongue,  are  usually  exceedingly  painful. 

The  pain  of  abscess  goes  on  increasing  until  the  tension  of  the  pus  is  re- 
lievKl  by  incision,  or  by  necrosis  and  perforation  of  the  surrounding  tissues 
and  the  escape  of  the  pus.  Such  perforation  may  take  place  through  the  skin 
or  mucous  membrane,  through  the  bone  beneath  the  periosteum,  into  a  joint,  into 
tk-  interior  of  the  skull,  into  the  peritoneal  cavity,  etc.,  or  simply  into  an  area 
where  the  connective  tissue  is  less  dense.  The  mere  diminution  of  pain,  then, 
does  not  necessarily  mean  a  betterment  of  the  condition ;  it  may  be  an  indication 
that  the  pus  has  invaded  new  and  perhaps  far  more  important  structures,  and 
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that  locallj  the  tension  is  thus  relieved.    When  poultices  were  commonly  n^d 

in  the  early  stage  of  tlie  absce»s,  the  heat  and  nioistiire  often  brtike  duwn 
nature's  Uniiting  barriers,  permitted  the  pus  to  burrow  into  the  surrounding 
stnietures,  and  thus  caused  temporary  diminution  of  pain. 

The  pain  of  abs(*cas  is  usually  of  a  throbbiugj  boring  character,  and  is 
commonly,  though  not  always^  felt  at  the  site  of  the  inflammatory  focus.  It  is 
often  worse  at  night,  and  h  generally  somewhat  relieved  by  tlie  nuiintenance 
of  a  posture  diminishing  the  arterial  blood-pressnre  and  favoring  venous  TetuTn 
by  gravity — for  example,  by  vertical  snsjienalon  of  a  bnntl  and  an  it,  the  seat 
of  abgcess*  There  are,  however,  many  exceptions  to  thia  rule ;  where  absoefis 
premises  upon  the  nerves,  the  pain  may  be  felt  over  the  whole  or  a  part  of  the 
disfribiition  of  the  nerve,  and  thus  he  felt  in  situations  far  removed  from  the 
focus  of  inflammation.  Thus,  pain  of  an  abscess  at  the  root  of  a  tooth  is  not 
infrequently  felt  over  the  entire  distribution  of  the  fiftli  nor\"e  of  tliat  side. 
The  pain  of  abscess  in  or  near  the  hip* joint  is  often  felt  in  the  knee.  The 
pain  of  abscess  of  the  prostate  is  often  most  severe  in  the  glans  penis  and  in 
the  rectum  J  and  the  pain  of  abscess  of  the  kidney  is  frequent  W  severe  in  the 
urinary  bladder.  The  individual  instances  of  the  type  of  referred  pain  will 
be  discussed  under  Re^onal  Surgery*  The  pain  of  abscess  appears  to  be 
almost  entirely  due  to  pressure  ujion  the  nerves  of  the  inflamed  part,  especially 
to  the  infiltration  and  pressure  of  the  inflammatory  exudate  upon  the  smaller 
nerves.  If  this  tension  is  relieved  by  incision  or  rupture  of  the  abscess,  the 
pain  diminishes  rapidly,  and  often  entirely  disajqiears  at  once  or  in  a  few 
hours* 

Heat — In  addition  to  the  general  rise  of  body  temperature,  a  part  of  the 
seat  of  nbscess  h  supplied  with  an  increased  amount  of  blood,  and  is  warmer 
to  the  touch  ttian  the  surrounding  tissues.  When  an  abscess  is  superficial,  this 
increase  of  temperature  is  readily  appn^ciated  by  the  hand  laid  upon  the  part, 
or  if  less  marked  one  hand  may  lie  laid  u|x>n  the  correspond iu^  part  of  the 
body  of  the  healthy  side,  and  thus  the  difference  in  teiuperature  may  be  appre- 
ciated<  A  s^urface  thermometer  may  even  be  used  for  the  same  purpose.  Th** 
increast^d  local  heat  can  only  be  appreciated  in  case  the  abscess  is  near  the  sur- 
face; in  cases  of  abscess  of  dcep-seaied  tissues  and  organs  it  will  not  be  pre5c*nt* 

Eedmeis* — Retlness  of  the  skin  is  present  in  superficial  abscesses.  If  tlie 
abscess  is  inunediately  lieneatb  the  skin,  the  color  will  ItQ  of  a  bright  and  vivid 
red,  often  sharply  cirenmscrik^d  from  the  surrounding  skin  and  unmistakable. 
If  the  abscess  is  more  deeply  seated,  the  reduess  will  Im?  more  diffuse^  less 
vivid  J  and  often  so  slight  as  scarcely  to  be  noticeable.  If  the  aliseess  has  nearly 
perforated  the  skin,  the  redness  may  lie  of  a  dark  or  purple  hue,  and  if  per- 
foration is  about  to  occur,  the  skin  will  l>e  white,  yellow,  or  blue  over  the 
necrotic  area.  If  the  abscess  be  very  deeply  seated,  no  change  at  all  in  the  color 
of  the  skin  may  l>e  notc^d,  and  in  some  of  the  most  violent  suppurative  and 
necrtjtic  lesions  of  the  subcutaneous  tissues  the  skin  may  be  quite  white  or 
normal  in  appearance. 
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The  heat  aiid  redness  of  aeiite  inflaiiiniation  and  abftt'eas  are  an  expression 
of  the  reaction  of  the  tissues  to  the  noxious  infliicnees  of  the  bacteria ;  hence, 
as  tiiight  be  exjiecteil,  wlien  this  n^tit'tinn  does  not  tx:viir,  or  is?  Imt  slightly 
marked,  diesi*  signs^  will  be?  ab.seut  or  Ikss  prominent.  Tliirt  is  well  ilhiat rated 
in  some  of  the  secondary  abscesses  occurring  in  the  subcufaneoue  tissues,  in 
mne  castas  of  pyeniia,  in  many  caBes  of  dialieteB;  and,  indeed,  under  all  eon- 
rdiijons^  when  the  resistunee  to  the  spread  of  the  p)'Ogenic  process  is  very  feeble, 
one  noliee^  this  alwence  of  reaction  on  the  pa?t  of  the  tissues^  notably  in  the 
^*i>ndury  pus  infections  following  acute  diseases,  typhoid  fever,  and  in  some 
the  pyogenic  infections  ocxMirring  in  locomotor  ataxia,  and  sometimes  in 
^'fl€cotidary  abscesses  coni]jlicatlng  eryiiipflus.  Such  purulent  colleetions  may 
only  be  discovered  by  accident,  a  very  little  tenderness  and  a  boggy  or  fluctu- 
ating swelUiig  being  the  sole  indleations  of  the  presence  of  pus,  Uj>on  incising 
such  ahdcesses,  the  pus  will  be  found  existing  under  very  little  tension,  the 
iralls  of  the  abseess  will  be  necrotic^  and  little  or  no  evidence  of  an  effort  to 
limit  the  spread  of  the  inflammation  on  the  part  of  the  tinisues  will  be  observed. 
Sneh  a  want  of  reaction  is,  in  general^  indicative  of  feeble  vitality,  and  is  of 
rather  unfavorable  prognostic  significance. 

SwelliiLg. — The  swelling  produced  by  abscess  will  vary  according  to  the  size 
ad  sitiuition  of  the  purulent  focus^  according  to  the  severity  of  the  infection 
ad  the  reaction  of  Hie  tissues,  as  well  as  with  the  character  of  the  tissues  sur- 
Dttnding  the  accumulation.  Sharply  localized  processes,  such  as  furuncle  and 
litmele,  produce  uu<lcr  orclinarv  cftnditions  sharply  defined,  prominent  swell- 
Abscesses  witliin  ileiisej  unyielding  satructiires  luuy  produce  nr»  localized 
swetling  at  all,  or  imly  a  swelling  indicating  a  general  interference  with  the 
drcfilation  of  a  limb.  Thus,  a  long  bom^^— the  seat  of  acute  purulent  osteo- 
ivelitis — -nmv  not  Ijc  increased  in  size,  but  often  the  whole  limb  will  be 
alien  and  the  superficial  veins  dilated  owing  to  the  general  interference 
irith  the  venous  circulation.  Wlierever  the  tissues  are  lax— as,  for  example, 
be  prepuce,  the  scrotum,  the  eyelids,  and  in  certain  other  regions — the 
iK^elling  will  be  great- — out  of  all  proportion  to  the  size  of  the  purulent 
n1]eetii>n. 

Abfices^aes  in  the  large  cavities  of  the  l>ody  may  produce  no  visible  nor 
pftlpabte  Bwelling  at  allj  or  the  swelling  of  the  overlying  soft  parts  may  give 
some  sipi  of  the  trouble  within.  An  abscess  within  a  bone  or  bony  cavity,  if 
it  has  existed  for  some  tiujo,  may  pro*luce  absorption  of  Ixine  with  irritation 
tl»e  overlying  periosteum  and  the  production  of  new  Iwne,  and  the  bone 
ST  thus  be  actually  increased  in  si^e,  and  give  rise  to  a  palpable  anil  visible 
enient.  In  purulent  collections  in  flu*  mastoid  process  of  the  temiwral 
we  often  sc^e  inflammatory  swelling  and  edema  of  the  overlying  soft  partn. 
in  piirtilent  inflammations  of  the  frontal  sintis  and  of  the  antrum  of  TTigh- 
mnre,  actual  dilatation  of  the  walls  of  these  cavities  may  take  place  with  cor- 
rBiifinn«iing  swellings  of  the  surface.  Tn  the  long  bones,  when  purulent  coUec- 
exbt  for  some  time  without  fx^rforatiug  the  cortical  layt^r,  siaiilar  en- 
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largemcnts  arc  sometiines  observed.     This  is  more  often  the  case  in  tubercular 
and  fibrinous  inflaunuations  of  these  bones.     (See  Spina  Ventosa.) 

When  a  jmrulent  focus  exists  in  one  of  the  abdominal  organs,  swelling  may 
sometimes  be  appreciated  by  careful  palpation.  It  will  not  usually  be  possible 
under  such  circumstances  to  do  more  than  make  out  an  enlargement  of  the 
organ  in  question,  and  from  concomitant  symptoms,  such  as  tenderness,  rise 
of  temperature,  leucocytosis,  septic  symptoms,  etc.,  to  pronoimce  the  probable 
presence  of  pus.  It  sometimes  happens  even  here  that  the  signs  are  sufficiently 
marked  to  render  a  certain  diagnosis  possible,  notably  in  diseases  of  the  uterine 
adnexa,  the  kidney,  the  vermiform  appendix,  etc.  (See  the  Diagnosis  of  Dis- 
eases of  the  Abdomen.) 

Fluctuation. — ^Fluctuation  is  the  sensation  transmitted  to  the  fingers  when 
pressure  is  made  over  a  cavity  containing  fluid  imder  tension.  By  the  pressure 
of  the  fingers  on  one  portion  of  such  a  cavity  the  tension  of  the  fluid  is  in- 
creased, and  this  increase  of  tension  is  appreciated  by  the  finger  or  fingers  of 
the  other  hand  placed  upon  some  other  portion  of  the  wall  of  the  cavity.  The 
fluid  being  incompressible,  the  fingers  are  raised  or  lifted  on  the  one  side  when 
the  wall  of  the  cavity  is  depressed  on  the  other.  While  the  sensation  of  the 
fluctuation  is  a  valuable  diagnostic  sign  in  cases  of  abscess,  it  must  be  remem- 
bered that  fluids  other  than  pus  give  the  same  sign,  and  that  in  case  the  amount 
of  pus  is  small  and  deeply  seated,  fluctuation  may  be  entirely  absent  It  would 
be  a  grave  error  to  suppose  that  every  reddened  and  inflamed  area  in  which 
the  sign  of  fluctuation  can  be  detected  is  necessarily  an  abscess,  or,  on  the 
other  hand,  that  the  absence  of  this  sign  indicates  that  no  pus  is  present  or 
that  an  incision  is  uncalled  for.  In  those  forms  of  infection  characterized  by 
a  rapid  spread  of  the  process  with  progressive  necrosis  of  the  tissues,  fluctuation 
may  be  absent  from  first  to  last,  and  fluctuation  may  be  present  where  no  pus 
exists  and  where  an  incision  may  lead  to  disastrous  results.  It  has  happened 
many  times  that  surgeons  have  incised  what  appeared  to  be  an  inflammatory 
tumor  characterized  by  all  the  signs  of  acute  inflammation,  only  to  find  that 
they  have  ojx^ned  into  an  aneurism. 

.  Manifestly,  in  many  regions  of  the  body  the  sign  of  fluctuation  is  obtain- 
able with  difficulty,  if  at  all.  This  is,  of  course,  true  of  purulent  collections 
inclosed  in  bony  cavities,  of  abscesses  deeply  placed  beneath  dense  and  unyield- 
ing structures,  even  though  these  be  quite  superficial,  as,  for  example,  in  the 
palm  of  the  hand  and  in  the  submaxillary  triangle  of  the  neck;  and  in  many 
other  situations  the  mere  thickness  of  the  tissues  intervening  between  the  ex- 
amining hand  and  the  purulent  focus,  together  with  the  increased  resistance 
due  to  inflammatory  infiltration,  will  render  the  appreciation  of  the  sense  of 
fluctuation  difficult,  uncertain,  and  even  impossible.  If  other  signs  and  symp- 
toms indicating  the  pres(mce  of  pus  are  present,  it  is  unwise  and  irrational 
under  many  conditions  to  wait  for  this  sign.  Tn  the  examination  of  inflamed 
joints  for  the  detection  of  fluid,  the  sign  of  fluctuation  is  sometimes  of  great 
value.     It  is  sometimes  possible  by  making  pressure  with  the  fingers  over 
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tereral  portions  of  the  joint  at  tlte  same  time  to  elicit  this  sign  with  certainty, 
A  more  detailed  description  of  the  method  will  be  given  imder  Regional  Sur- 
gery and  under  Disieases  of  Joints. 

Tendemest.^A  very  valuable  sign  of  the  probable  presence  of  pus  in  an 
,eiitely  intlamed  area  is  the  detection  of  a  fixed  point  of  extreme  tenderness, 
In  many  situations,  when  taken  together  with  other  signs  of  pundent  infection, 
*neh  a  junnt  of  tenderness  is  of  the  utmost  diagnostic  value,  not  only  indicating 
the  j»r*dmble  presence  of  pus,  but  also  furnishing  the  surgeon  w^ith  a  reliablti 
guide  to  the  position  of  his  incision.  This  holds  true  not  only  of  the  more 
su|*erfieial  al>sce^ses,  but  also  of  those  more  deeply  situated.  It  points  to  the 
plai't*  for  incision  as  wed  I  in  aK^cesses  in  tho  pulp  of  the  tingur  as  in  cases  of 
osteomyelitis  of  the  long  bones  and  inflammations  of  the  interior  of  the  abdo- 
en — a^,  for  example,  in  abscesses  in  the  neighborhood  of  the  verniiform 
;ndix«  Of  all  the  signs  of  the  presence  of  pus,  this  is  perhaps  the  most 
ble.  Other  local  signs  of  suppuration  will  be  mentioned  in  their  appro- 
priate places. 

Special  Symptoms  of  Acute  Abscess. — Other  special  symptoms  may  be  pro- 
dticed  by  the  pressure  of  inflamiaatory  exudates  inchiding  abscess — for  exam- 
ple, interference  with  the  function  of  nerve  trunks  by  pressure,  causing  partial 
or  complete  paralysis  of  the  region  supplied  by  the  nerve,  either  sensory  or 
motor;  interference  with  the  caliber  of  hollow  viscera,  such  as  tlte  trachea, 
omsin^  dyspnea,  or  the  intestine,  causing  complete  or  partial  occlusion  of  its 
lomen.  The  pressure  of  a  purulent  collection  within  the  cranium  may  cause 
ihe  moe^t  varied  symptoms  due  to  the  inhibition  of  the  function  of  any  portion 
the  cerebrum  or  any  of  the  cranial  nerves.  Under  such  circumstances  it  is 
obvious  that  a  focus,  even  of  small  size^  may  give  rise  to  serious  or  even  fatal 
symptoms. 

Pressure  upon  blood-vessels — notably  veins— may  give  rise  to  disturbance 
the  function  of  the  limb,  to  great  swelling  and  edema,  and  dangerous  dia- 
rbances  of  nutrition.  Abscess  in  the  neigh borhnod  of  the  urethra  and  in  the 
►ro^tate  may  often  cause  retention  of  urine.  Pundent  collections  in  joints 
usually  cause  total  or  partial  loss  of  function  in  the  joint  involved.  The  dis- 
tioti  of  the  joint  causes  severe  pain»  and  the  individual  involuntarily  places 
joint  in  such  a  position  as  to  relieve  siicli  tension  as  far  as  may  be;  the 
fnn^les  of  the  limb  are  spasmodically  contracted  when  passive  efforts  are  made 
ttt  move  the  joint  surfaces  one  upon  the  other,  and  the  limb  is  thus  helrl  rigidly 
fixed.  Crowding  the  surfaces  of  an  inflamed  joint  together  also  gives  rise  to 
extteoie  pain. 

The  ¥i€  of  the  Aspirating  Needle, — An  nrdinarv-  liypodermie  syringe,  or  one 

r  nzc\  anued  with  a  holhnv  needle  of  variable  len^tli,  accordinaj  to  the 

--  of  the  tissues  to  lie  pfmetrated^  is  uuirh  used  for  diasrunstic  purposes 

detenxiine  the  pre#M?nce  or  absence  of  pus,  or  the  character  of  a  fluid  eon- 

ie<l  in  an  inflauidl  area,  lu  a  joint,  in  a  fumor»  in  the  pleural  cavity,  or  in 

of  the  solid  organs  of  the  abdomen.     The  method  of  its  use  is  simple. 
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The  syringe  and  needle^  properly  sterilized — best  by  boiling — is  thrust  iuto 
the  suspected  tissues,  cavityj  tumor,  or  organ^  as  the  ease  may  be,  the  surface 
of  the  skin  having  been  carefully  soTublied  and  disinfected  beforeliand,  and  the 
entire  procedure  being  made  with  ihu  same  preeautions  which  woiild  properly 
accompany  a  surgieal  ojjcration.  The  piston  of  the  syringe  is  slowly  drawn 
out  of  the  barrel  J  thuyi  aspirating  any  fluid  thin  enough  to  pass  through  the 
needle  into  the  barrel  of  the  syringe,  so  that  ita  character  may  be  observed 
and  studied. 

The  method  is  used  to  a  great  extent  to  determine  the  character  of  exudfttei 
in  the  pleural  cavity,  occaeionally  tJie  quality  of  the  fluid  contained  in  an 
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inflamed  joint,  and  sometimes  in  cases  of  suspected  abscess  of  the  liver.  It  is 
sometimes  used  to  detect  the  presence  of  pus  in  ordinary  superficial  abscesseai 
It  may  be  a  valuable  guide  to  the  situation  of  a  purulent  collection  when  the 
amount  of  swelling  or  edema  is  great  and  the  exact  situation  of  the  punilent 
focus  is  doubtful.  In  certain  det^i^seatcd  abscesses  of  the  nn^k,  accompanied 
by  much  swelling  and  brawTiy  edema,  the  use  of  the  aspirating  needlo  is  at 
times  not  only  justiiiiiljlo,  l>ut  dcairabla  In  some  of  these  cases  tlie  purulent 
exudate  is  small  and  the  inflammatory  infiltration  is  very  extensive,  and  a 
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;le  drop  of  pus  aspi rated  tlirungli  a  neeiUe  may  afford  a  valuable  indication 
of  tilt*  dejitli  and  situation  of  tlie  absot-y^.  Tlit*  fallaciuB  t^oimeeted  witli  tlie  use  of 
the  aspiratiDg  needle  are:  the  p^rrnleut  focMiJ*  may  be  uiiwsed  entirely;  tbe  pua 
may  be  trio  tbick  to  enter  the  needle ;  a  blo«d-vcasel  may  be  ptmctured,  and  blood 
instead  of  pns  may  lyt  obtained^  al though  puB  may  exist  at  another  level. 

Tbe  daogers  in  the  use  of  the  aspirating  needle  are;  tlie  infectious  material 
may  be  carried  into  new  and  more  dangerous  regions;  important  vessels  or 
nerves  may  be  wounded;  if  an  abscess  cavity  is  entered  and  the  needle  with- 
^drawu,  leakage  of  the  pus  may  occur  into  a  large  body  cavity,  sometimea  with 
dangerous  or  fatal  results  unless  the  aspiration  is  followed  at  once  by  incision. 
Under  no  circumstances  should  an  ai^pi rating  needle  be  thrust  into  tbe  peri- 
toneal cavity  unless  absolute  certainty  exists  that  the  organ  to  be  explored  is 
adherent  to  tbe  parietjil  i>eritoneum  over  a  coni^iderable  area.  During  opera- 
tions upon  tbe  abdomen^  on  the  other  hand,  the  aspirating  needle  is  of  great 

under  a  variety  of  conditions^  which  will  be  Sfxiken  of  under  Kegional 
urgiery.  It  is  alw^  valuable  in  determining  the  character  of  fluid  aeeumu' 
lationsy  other  than  pus,  iu  many  eouilitions. 
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_AsEPTic    Wound    Fevek,    Sapremia,    Septic    Intoxication^    Septicemia, 
*  Pyemia,  and   their   Combinations 

Tills  most  important  group  of  congtitutional  disturbances  following  wounds 
lay  be  conveniently  considered  together, 
Aaeptic  Wound  Fever, ^ — As  its  name  iinplie.^,  aseptic  wound  fever  is  used 
ta  designate  certain  constitutional  disturbances  sometimes  observed  after  in- 
e<*,  wberher  o|)en  woimds  or  subcutanenns  tranmatisms,  unaccompanied  by 
trial  infection*  Other  names  which  have  been  given  to  it  are  Ferment 
(von  Berg^nann),  Resorption  Pe%^er,  After  Fever  ( Binrotb),  The  symp- 
are  obs€*rvod  most  often  where  a  considerable  quantity  of  effused  blood 
in  the  depths  of  a  wound,  or  where,  lu  the  case  of  a  sul>cutaneous  injury^ 
blood  is  extravasated  into  the  tissues.  It  was  formerly  believed  that  the 
^^iriptoms  were  caused  by  the  absorption  of  the  fibrin  ferment  formed  in  the 
extravasated  bbxid.  At  present  it  is  believed  to  be  caused  by  the  absorption 
of  nucleins  and  alhumoses,  substances  occurring  in  such  blood,  and  identical 
symptoms  have  been  produced  by  the  introduction  of  these  substances  into  the 
cirettlitioii  of  animals.  The  cnntlifion  may  he  almost  absent  after  severe  oper- 
ioiia^  or  may  follow  comparatively  trifling  operative  procedures.  Imperfect 
loetisis,  bruising  and  strangulating  of  tissues  favor  its  occurrence. 
SyMPTOMs  OF  Aseptic  Woi^nd  Feveh, — The  symptoms  are  as  follows: 
Within  twenty-four  hours,  usually,  after  the  injury  or  the  operation  the  tera- 
rattife  of  the  patient  rises  to  100^  or  101^  or  102°  K,  seldom  higlier.  The 
he  also  becomes  correspondingly  rapid;  tbe  patient's  face  is  often  flushed; 
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tliere  is  sometimes  sliglit  headache.  Usually  the  subjective  symptoms  are  80 
slight  that  the  patient  feels  quite  well  and  comfortable;  the  temperature  usually 
falls  to  normal  within  forty-eight  hours,  unless  some  other  cause  for  the  con- 
tinuance of  the  fever  is  present  or  is  developed.  The  signs  and  symptoms  of 
wound  infection  are  absent.  Some  slight  disturbance  of  this  kind  is  the  rule 
rather  than  the  exception  after  surgical  operations  of  any  considerable  mag- 
nitude, and  does  not  give  rise  to  anxiety  on  the  part  of  the  surgeon. 

In  some  cases  the  symptoms  will  be  more  marked.     The  patient  will  com- 
plain of  pain  and  of  a  feeling  of  tension  in  the  wound.     An  examination  of 
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FiQ.  18. — ^Temperature  Chart  of  a  Case  op  Aseptic  Wound  Feveb. 


the  wound  upon  the  following  day  will  show  the  suture  line  not  reddened,  but 
the  surroimding  area  may  appear  unduly  prominent,  and  a  sense  of  fluctuation 
may  be  transmitted  to  the  examining  fingers.  The  Avound  will  be  found  dis- 
tended witli  bloody  serum,  or  with  fluid  blood  or  partly  clotted  blood.  Evacu- 
ation of  the  foreign  material  will  be  followed  by  a  subsidence  of  the  fever,  and 
if  tlie  wound  remains  clean  the  temperature  will  not  rise  again.  The  recog^ 
nition  of  such  a  state  of  afl^airs  is  hialily  important,  because  while  operative 
wounds  heal  under  proper  conditions  witliout  giving  evidences  of  the  presence 
of  bacteria,  yet  our  technic  is  not  so  perfect  as  to  exclude  all  germs  from 
wounds ;  and  while  a  clean,  dry  wound  in  which  a  few  bacteria  of  suppuration 
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are  pre^nt  will  often  heal  per  primam,  the  presence  of  a  considerable  quantity 
iif  hltKjd  in  the  Avoimd  will  greatly  favor  the  niiiltiptieatifm  of  sitch  bacteria 
a*  may  be  pre^nl,  and  woimd  infection  may  follow  unless  the  blood  be  removed 
at  nn  early  date* 

The  accnjmpanying  temperature  chart  represents  tlie  course  of  aseptic  wound 
Wer  as  ordinarily  obser\'ed.  Tlie  chart  is  that  of  a  case  in  which  an  operation 
for  the  radical  cure  of  inguinal  hcrniti  was  done  upon  a  healthy  male  adult. 
Primary  union  occurred  in  the  wound* 

Sapremia — Putrid  Intoxication. — Saprefina  h  the  name  u^ed  to  de^sigiiate 

le  eimditiun  produced  hy  the  absorption  into  the  system  of  the  excretory  prod- 

s  of  the  saprophytic  hacteria — the  bacteria  whose  growth  takes  place  in  dead 

jranic  matter,  the  bacteria  of  putrefactifm.     It  is  probnhle  that  a  pure  ^apre- 

tni;i — til  at  is  to  say,  a  condition  of  poisoning  due  to  the  aaprophytcB  alone 

without  the  additinnal  toxemia  of  one  or  more  of  the  pus-producing  organisms 

is  a  comparatively  rare  occurrence.     The  disease  ia  an  acute  poisoning  due 

the  presenile  in  the  body  of  putrefactive  mater i ah     Such  material  may  he 

a  putrid  bhx)d  clot  in  the  depths  of  a  contused  vvound^  a  mass  of  r! ceo lu posed 

plae^ita  in  the  parturient  uterus,  a  gangrenous  limb,  or  a  strangulated  cf>il  of 

gut  in  a  heminl  sae,  or  souie  other  mass  of  dead  tissue  in  which  the  bacteria 

potpefaction  are  multiplying. 

Symptoms  of  Sapremia. — In  most  cases  the  history  and  local  findinp 
sufficient  to  [x>int  clearly  to  the  source  of  the  poison.  The  symptoms  of 
disease  are  those  of  a  fairly  sudden  intoxication.  In  soiue  cases  a  rapid 
of  temperature  will  he  the  first  symptom.  In  others  the  fever  will  be 
ire<^iled  by  htm  of  api>etite,  headache,  aud  prostration;  the  temjx^ratnre  may 
j«e  in  a  few  hours  to  104^  or  even  106°  F. ;  the  pulse  ^vill  be  accelerated  to  a 
irne^ponding  extent-  Bometimes  the  rise  of  temperature  is  accouii>anied  by 
i  chilL  In  the  most  severe  cases,  such  as  may  follow  putrefactive  clianges  aud* 
«leii^  taking  place  in  a  crushed  or  strangtdnted  extremity,  thc^  absorption  of 
l^be  prodiieta  of  putrefaction  nuty  be  so  rapid  that  death  f>eeurB  in  a  day  or  two, 
^B^fter  the  initial  chill  and  rise  of  temperature  the  entire  organisiu  may  he 
^HjM^helmed  by  the  poiscm.  The  patient  will  hecoiue  delirious  in  a  few  hours; 
^^K?  ilelirium  may  pass  rapidly  into  stupor  or  coma.  The  circulation  will  be 
pniffinndly  affec*ted  from  the  outset;  the  lieart  will  beat  rapidly^  and  speedily 
I  become  more  and  more  feelile;  the  surface  of  the  body  will  be  cold,  bathed  in 
"  a  clammy  s^iweat^  and  pale  or  cyanotic.  The  expression  of  the  face  %vill  be  dull 
I     aiid  apathetic. 

^B  The  onset  of  the  s>Tnptoms  may  be  so  sudden  and  severe  as  to  resemble  the 
^fcoodltion  of  shock,  Pcnth  may  take  place  from  failure  of  the  hearty  sometimes 
Hwith  8  very  high  teiri[)erature  and  sometimes  with  a  temjierature  which  is  sub- 
normah  Such  a  violent  course  is,  hr>wc%*er,  tmeommon.  Usually  following 
^■Ibf^  f'bill  and  fc*ver  there  will  ]w  marked  prostratifuj,  hendiiehe,  vomiting, 
pBdiniinution  in  the  excretion  of  the  urine,  sometimes  diiirrhea.  The  liea<laehe 
will  be  followed  by  delirium,  restlessness,  later  by  coma,  a  rapid  and  failing 
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pulae,  and  death.     In  other  cases,  if  the  amount  of  putrid  iiiatt^rial  hi>  small, 

the  process  may  be  self-limiting,  The  bacteria  may  use  up  the  paliiilnni  nec^f^ 
^Rty  for  their  further  propagation;  the  poisons  will  cease  to  he  maniifactiired 
and  abgor!>cd,  and  the  individital  recover, 

DiAQNOsifi  OF  Sapremia. — It  13,  howover^  by  the  results  of  siirgieal  int<*r' 
feronce  that  the  diagnosis  may  lie  most  clearly  cBtablished  and  the  presence  of 
the  piiS'proclueing  bacteria  as  active  eleuicats  in  the  condition  may  Ik?  elim- 
inated. If  the  ease  be  one  of  pure  sapremia,  the  operative  removal  of  ihc 
deat!  miiterinl  will  usually  lie  fallowed  by  an  imuiediate  gub^iflcnec  of  all 
the  ^yruphnn^.  The  general  condition  nf  the  patient  rapidly  improves;  I  he 
fever  subsides,  and  doea  not  return.  The  diagnosis  of  sapremia  is  to  be  niade 
then  in  the  presence  nf  a  fmnii^  of  dead  material  within  the  body.  The  isigns 
of  putrefaction — a  putrid,  foul,  or  disagreeable  odor — will  l>c  present  if  the 
foens  communicates  with  the  exterior  of  the  body.  A  wound  will  imually  be 
tender  and  paiiifulj  and  will  give  forlh  a  thin  and  watery ^  or  blood -stainedt 
evil-sinelling  discharge.  The  constitutional  symptoms  will  vary  in  se%^erity, 
as  deseribcti,  according  to  the  amount  of  putrid  material,  the  activity  of  the 
bacteria,  and  the  size  and  character  of  the  absorbing  surface.  Should  tlie 
svuiptoms  continue  after  tlie  dead  material  is  removed,  w^e  may  assume  that 
die  pus-producing  organisms  are  also  concerned  In  the  process. 

The  following  history  and  temperature  chart  represent  very  well  a  typical 
case  of  sapremia : 

A,  J.,  aged  tweuty-seven,  had  been  pregnant  for  two  months  when  she  tjegan 
to  bleed  from  the  uterus.  The  bleeding  continued  for  several  days,  without  other 
symptoms,  when  she  was  examined  and  treated  by  a  physician.  Two  days  lat^ 
she  was  seized  with  a  violent  chill,  followed  by  fever  and  profuse  sweating,  vomit- 
ings and  prostration.  A  second  chill  oii'curred  in  twelve  hours,  and  bleeding  recom- 
menced. On  the  following  day  she  wm  brought  to  the  hospital  by  the  ambulance. 
At  this  time  her  temperature  was  104^  F, ;  her  pulse  108;  she  complained  of  head- 
ache; her  face  was  flushed.  There  was  a  discharge  of  blood  from  the  uterus  of 
moderate  quantity  which  gave  out  a  faint  odor  of  decomj>osition.  The  uterus  was 
moderately  enlarged,  soft,  and  tender.  The  contents  of  the  uterus  were  imme- 
diately evacuated.  The  contents  consistetl  of  decidual  and  fetal  tissues  in  a  ?tate 
of  decomposition,  Fmir  hours  afterwards  the  patient's  temperature  tuid  fallen  to 
98^  F,,  and  did  not  rist*  again  above  IM*°  F,  The  pulse  also  bad  fallen  In  sixteen 
hours  to  72,  where  it  remained,    Tlie  patient  had  no  further  pathological  symptoms. 

Typical  Characters  of  Septic  Diseases. — By  septic  intoxicafion  we  understand 

the  syniptoiiis  produced  by  the  absorplion  from  a  focus  of  suppuration  of  the 
toxic  products  elal>orated  in  the  tissues  by  the  pus-producing  oriranisms.  We 
use  this  tenn  mainly  for  the  purpose  of  excluding  those  cases  in  which  the 
bacteria  have  entered  tlie  circulating  lihwid  in  large  numbers,  or  have  caiidet] 
new  foc*i  of  iuflaiuuiation  iu  di stunt  parts.  By  iicpfirrmia  we  understand  that 
form  of  iufci*ri<in  in  wliicli  living  pus  luicrolies  exist  and  multi}dy  in  tbr  bh^cKL 
By  pyemia  we  mean  that  form  of  blood-iK)isoning  in  which  the  pus  microl: 
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IiAving  entered  the  Wood  current  from  a  loenl  focua  of  suppuration^  either         ^H 
^^irectly  or  tLrough  tlie  medium  of  the  lymphatic  channeUj  are  carried  to  and         ^H 
Hlod^'  in  distant  organs,  there  to  fonn  new  fori  of  siippuratinn,     <.*linicalh'  it  is         ^H 
Hsiot  always  possible  to  separate  septicemia  and  pyemia.     In  certain  cases  tlie         ^H 
Htwo  <>oexist,  and  we  ^peak  then  of  sepHco-pyemia,                                                         ^H 
H       Blood  Cultures  in  Septic  Diseases.— In  septic  diHcBBea  of  a  severe  ^arle  eensed         ^H 
Vby  the  piis^-|>rfKlneing  haeteria — i.  e.,  in  true  septicemia,  from  whatever  local         ^H 

lesion,  and  pyemia— it  is  jwflsible  to  demc^nstrate  the  presence  of  one  or  other         ^^M 
Kiiif  the  fornifi  of  pyogenic  eocei  in  the  blood  in  a  considerable  proportion  of         ^^| 
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Fig,  10. — ^Teuperatuke  Chart  of  a  Cask  or  Saphemia* 

ciifi&    It  WHS  formerly  believed  that  in  yeptieemia  blood  cuUnres  wc?re  verj 
rwely  sncce^fnlj  except  diirinf^  the  la^t  days  of  tlie  disease,  and  that  the  most 
fivorable  time  for  making  the  examination  %vas  during  or  shortly  after  the 
oeciirrpnce  of  a  chilh     At  the  present  time,  when  it  ia  eustomary  to  use  large 
qaiDtities  of  blood  for  the  preparation  of  cultures,  it  lias  l>een  found  that  sucl 
cnltures  are  sncee&sfiil  in  a  larj^e  proj>ortirmj  certainly  more  than  one  half 
of  pronoimced  crises  of  septicemia  at  some  time  during  the  disease,  and  i^ 
nmiv  iuwtanc€*7^  nuch  cultures  ^ive   jM)siti%^e  results  at  every  trial.      The  tesi 
U  a  ralunble  one,  since  by  idi^ntifying  the  bacteria  fouu<l   in  the  circulatin4 
bkid  we  are  able  to  form  a  fairly  good  idea  of  the  prognosis.     It  is,  for  exam 
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pie,  well  knowTi  that  the  presence  of  streptoeocci  in  pure  cultures  in  tlie  bttwid 
is  of  more  unfavorable  significance  than  is  the  case  with  most  other  foririg 
of  pyogenic  germs.  In  a  number  of  instances  under  my  care  in  the  Xew  York 
Hospital  tiie  Staphjlococciis  pyogenes  aureus  has  been  deruoni^tratetl  in  tie 
blood  on  several  occasions,  and  yet  the  patient  has  recovered-  Such  has  not 
been  the  case  when  streptococci  were  demonstrated.  It  is  rarely,  if  ever,  possi- 
ble to  discover  bacteria  in  the  circulating  blood  by  cover-glass  smears. 

Method  of  Phoceddee  in  Makino  Blood  Cultubes.^ — The  utmost  care 
must  be  taken  to  disinfect  the  patient's  skin  at  the  place  where  the  blood  is  to 
be  withdrawn,  and  scrupulous  attention  should  be  paid  to  the  details  of  aseptic 
tecbnic  in  performing  the  operation.  A  vein  at  the  l>end  of  the  elbow  is  ordi- 
narily used  as  a  source  of  the  blood*  The  vein  should  be  exposed  through  a 
small  ineiaion  in  the  skin,  and  the  blood  to  a  quantity  of  at  least  20  c.c.  may 
be  drawn  into  the  barrel  of  a  large  aspirating  syringe,  which  must  be  certainly 
sterile,  through  an  aspirating  n^le  thrust  int^  the  caliber  of  the  vein:  the 

apparatus  known  as  Thflteher*s  ^'  nio&- 
quitOj"  or  E wing's  pipettej  may  be  used- 
The  needle  or  the  mosquito  is  thnij^t 
into  the  vein  and  the  blood  flows  into 
the  flask;  1  e.c,  of  this  blood  is  added 
to  100  ex,  of  broth  or  other  fluid  culture 
medium  in  a  suitable  flask.  Three  such 
flaisks  are  usually  prepared  and  placed 
in  the  incubator.  Should  a  gro%%*th 
occur  in  the  medium,  the  bacteria  are  to 
be  identified  in  the  pathological  labora- 
tory by  the  ordinary  methods. 

Septic  Intoxication — The  condition 
of  septic  intoxication  is,  of  course,  pres- 
Fio-  20.— Thatcher'js  "Mosquito."  ^^^  to  a  greater  or  less  extent  when- 

ever an  acute  infection  by  pus-pToducing 
germs  exists  anywhere  in  the  body.  Septic  intoxication  may  there fure  exist 
of  every  grade  of  severity  from  the  scarcely  perceptible  fever  and  mahiKr  which 
may  accompany  a  small  and  slightly  infected  siiix*rficial  wound,  or  the  presence 
of  an  insignificant  furuncle,  or  a  subcutaneous  abscess  in  loose  tissue*?,  to  the 
fulminating  eases  of  peritoneal  sepsis  following  the  sudden  invasinn  of  the 
peritoneal  cavity  by  an  overwlielming  dose  of  bacterial  toxins,  such  as  may 
destroy  life  in  a  few  hours.  The  violence  of  the  symptoms  will  be  nifwlified 
by  a  great  variety  of  factors  which  we  have  considered  elsewhere.  In  general, 
tlie  intensity  of  the  constitutional  reaction  is  modified  by  tlie  size  of  the  dose 
of  bacterial  toxins  and  by  the  vimlence  of  the  bacteria,  as  well  as  by  a  number 
of  local  conditions — ^as,  for  example,  t!ie  existence  of  tension  in  the  inflamma- 
tory focus.  A  small  abscess  the  walla  of  which  are  in  unyielding  tissues,  so 
that  the  contained  pus  is  in  a  condition  of  tension,  may  cause  constitutional 
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symptoms  of  a  degree  of  severity  out  of  all  proportion  to  the  size  of  the  inflam- 
matory focus.  The  absorbing  power  of  certain  tissues  and  of  the  walls  of  cer- 
tain body  cavities  apparently  has  much  to  do  with  the  rapidity  of  the  absorp- 
tion of  toxic  products ;  for  example,  the  serous  membranes  of  the  cranium  and 
of  the  peritoneum,  as  well  as  the  synovial  membranes  of  joints,  are  known  to 
be  of  a  character  favoring  the  rapid  absorption  of  toxins. 

Constitutional  Symptoms  of  Septic  Intoxication. — These  consist  of 
the  symptom  complex  known  as  fever,  and  others.    The  fever  is  usually  continu- 
ous, with  remissions ;  lower  in  the  morning  and  higher  in  the  evening.     It  may 
be  intermittent,  with  more  or  less  sudden  exacerbations.    If  the  disease  is  to  be 
fatal,  the  fever  frequently  shows  an  upward  tendency,  and  may  rise  to  a  high, 
degree  just  before  death.    The  evacuation  or  removal  of  the  inflammatory  focus 
is,  in  pure  septic  intoxication,  followed  by  a  rapid  fall  of  the  fever.     In  some 
instances,  after  an  abscess  is  opened  and  drained — ^notably  if  much  tension  has 
been  present — the  temperature  will  fall  almost  or  quite  to  normal  at  once,  and 
remain  there.     If  the  incision  of  an  inflammatory  focus   has  involved   the 
opening  up  of  many  lymph  spaces,  a  temporary  increase  in  the  fever  may 
occur,  to  be  speedily  followed  by  a  fall  of  temperature  to  or  near  the  normal. 
The  pulse  is  increased  in  rapidity.     If  the  degree  of  intoxication  is  moderate, 
the  pulse  will  be  full.     In  more  severe  cases  the  pulse  will  be  not  only  rapid, 
but  feeble.     In  fatal  cases  the  pulse  will  grow  more  rapid  and  more  feeble  and 
compressible  until  death.     In  general,  the  height  of  the  temperature  and  the 
rapidity  and  character  of  the  pulse  vary  together.     A  high  temperature  will 
be  accompanied  by  a  correspondingly  rapid  pulse ;  this  relation  is,  however, 
not  constant.     In  many  sudden  and  severe  cases,  Avhere  a  large  dose  of  septic 
material  enters  the  circulation,  the  pulse  may  be  rapid  and  feeble,  while  the 
temperature  is  but  little  elevated.     Such  a  want  of  correspondence  between  the 
temperature  and  the  pulse  sometimes  indicates  an  overwhelming  dose  of  poison, 
and  may  be  of  the  gravest  significance ;  it  is  noted  especially  in  perforation 
peritonitis. 

Accompanying  the  rise  of  temperature  and  increased  rapidity  of  the  pulse 
there  are  other  and  varied  symptoms  and  signs,  presently  to  be  described.  It 
is  to  be  borne  in  mind  that  clinically  we  are  not  always  able  to  separate  cases 
of  septic  intoxication  from  those  of  septicemia.  If,  after  the  relief  of  the 
tension  and  the  evacuation  of  an  inflammatory  focus  by  suitable  means,  the 
fever  and  other  symptoms  speedily  subside  and  recovery  takes  place,  septicemia 
did  not  exist  In  many  instances  we  are  unable  at  once  to  fulfill  perfectly  the 
indications  of  drainage  and  the  relief  of  tension.  The  symptoms  persist,  and 
^e  cannot  at  once  exclude  septicemia. 

Septic  Intoxication  as  the  Result  of  Errors  in  Aseptic  Technic. — 
As  the  result  of  errors  in  aseptic  technic,  cases  of  moderate  septic  intoxica- 
tion are  occasionally  seen  in  surgical  work.  Following  an  operative  wound 
^pon  clean  tissues,  a  patient  complains  after  forty-eight  hours  of  a  sense  of 
discomfort  in  the  wound,  a  sense  of  fullness  or  tension  or  slight  pain.     The 
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evening  temperature  niK>n  the  second  day  is  100°  F. ;  the  pulse,  86.  Upon  the 
third  day  the  teuiix»ratnre  in  the  evening  is  101°  F. ;  pulse,  95.  The  patient 
has  no  desire  for  food ;  he  drinks  nnieh  water ;  his  tongue  is  coated.  He  is 
somewhat  restless  at  niglit.  His  face  is  a  little  flushed,  his  eyes  bright.  The 
sense  of  fullness  in  the  wound  continues,  but  there  is  no  severe  pain.  Perhaps 
his  malaise  and  fever  are  attributed  to  autointoxication  caused  by  imperfect 
action  of  the  bowels,  and  appropriate  means  are  used  to  cause  the  bowels  to 
move  freely.  The  temperature  and  pulse  remain  elevated,  how^ever,  and  the 
patient  after  a  day  or  two  more  complains  a  good  deal  of  pain  in  the  wound, 
and  begins  to  feel  really  ill.  He  has  headache.  The  urine  is  scanty  and  high- 
colored.  He  has  a  jwsitive  distaste  for  food,  but  complains  a  good  deal  of 
thirst. 

Upon  examination  the  wound  edges  may  be  found  reddened,  swollen,  and 
tender.  The  swelling  has  caused  undue  tension  of  the  skin  sutures,  and  the 
swollen  skin  is  puckered  at  the  sutured  i)oints.  Removal  of  one  or  more  sutures 
and  separation  of  the  wound  edges  jwrmit  the  escape  of  a  moderate  quantity  of 
yellow  or  blood-stained  pus  from  the  sulx;utaneous  wound  cavity.  The  exposed 
tissues  do  not  appear  necrotic,  nor  much  infiltrated.  Here  and  there  at  tlie 
site  of  ligatures  a  minute  mass  of  necrotic  tissue  may  appear  as  the  center 
from  which  the  infection  started,  or  the  walls  of  the  punctures  in  the  tissues 
occupied  by  sutures  at  one  or  several  {Mjints  may  be  necrotic,  and  infiltrated 
with  pus.  They  have  evidently  formed  the  centers  from  which  the  infection 
started.  In  other  cases  the  skin  and  subcutaneous  tissue  will  be  free  from 
signs  of  inflammation,  but  pressure  will  elicit  marked  tenderness  in  the  deeper 
structures.  Upon  opening  the  woimd  a  collection  of  pus  will  be  found  along 
the  suture  line  of  the  muscles.  In  these  mild  cases  of  infection,  evacuation 
of  the  pus  and  relief  of  tension  are  followed  at  once  by  subsidence  of  all  the 
symptoms.  The  wound  edges  become  clean  in  a  few  days,  and  healing  pro- 
ceeds rapidly. 

Combinations  of  Sapremia  with  Septic  Infection,  Saprophytic  and  Pyogenic 
Infection. —  In  a  large  nimiber  of  cases  combinations  of  pyogenic  and  sapro- 
phytic infections  occur;  the  resulting  local  lesion  and  systemic  poisoning  may 
be  of  any  possil)le  degree  of  severity.  Some  of  the  more  severe  forms  have 
been  (lescril>ed  under  iloist  Gangrene,  Acute  Emphysematous  Gangrene,  and 
kindred  lesions.  The  less  severe  forms  are  very  common  as  the  result  of  acci- 
dental crushing  injuries — such  injuries,  for  example,  as  extensive  contusion 
and  laceration  of  the  soft  i)arts  of  a  limb,  with  or  without  destruction  of  the 
main  blood-vessc^ls,  and  compound  fracture  of  one  or  more  bones  of  the  extrem- 
ity.    A  typical  case  of  this  kind  is  the  following: 

M.  B.,  a  vigorous  young  man  of  twenty-eight,  who  had  been  in  perfect  health, 
with  splendid  nuiscular  development,  was  brought  to  the  hospital  with  the  follow- 
ing history:  A  short  lime  before  admission  his  left  upper  arm  had  been  crushed 
in  an  elevator:  moderate  symptoms  of  shoek:  surface  cool  and  pale:  respiration 
sighing:  temperature,  98. ()°  F. ;  pulse,  G8 :  left  arm,  extensive  contused  and  lacer- 
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ated  wonnd  involving  the  soft  parts  from  the  junction  of  the  upper  and  middle 
ihinis  of  the  humerus  down  to  and  including  the  elbow.  There  was  a  compound 
comminuted  fracture  of  the  left  humerus;  the  upper  half  of  the  bone  was  intact; 
the  lower  half,  including  the  condyles  and  the  olecranon  process  of  ulna,  crushed 
to  numerous  larger  and  smaller  fragments.  The  left  hand  was  pale  and  cold. 
There  was  no  radial  pulse.  Amputation  was  refused.  Cleaning  and  disinfection 
of  wound,  dressing  and  immobilization  of  limb  under  ether  took  place. 

The  following  day  it  was  evident  that  circulation  in  the  hand  and  forearm  had 
entirely  ceased;  temperature,  103.8°  F. ;  pulse,  108.     The  next  morning  the  liand 
and  wrist  were  gangrenous,  characteristic  discoloration  was  present,  and  the  woimd 
emitted  an  odor  of  putrefaction.     The  upper  arm  was  markedly  swollen,  and  the 
skin  showed  a  slight  inflammatory  blush  extending  well  up  toward  the  shoulder. 
An  abundant  discharge  of  thin,  blood-stained  fluid  escaped  from  the  wound;  the 
odor  of  putrefaction  was  unmistakable.    Temperature  and  pulse  remained  elevated. 
On  the  fourth  day  gangrene  had  extended  to  the  elbow.    There  was  marked  cellu- 
litis of  the  upper  arm  as  far  as  the  shoulder.    The  patient  was  much  prostrated 
and  looked  severely  ill.     Amputation  was  now  acceded  to  and  was  done  on  this 
day  at  the  ehoulder-joint.    Of  necessity,  the  flaps  contained  infected  tissue;  accord- 
ingly, the  wound  was  left  open  and  packed  with  gauze  wet  with  a  three-per-cent 
wlution  of  aluminium  acetate.     Cellulitis  of  the  skin  and  subcutaneous  tissues 
of  the  flaps  and  some  sloughing  of  the  muscular  flaps  persisted  after  the  ampu- 
tation and  moderate  suppuration  occurred  in  the  wound  for  a  number  of  days. 

Symptoms  of  systemic  infection  continued  fairly  marked  for  two  weeks  and 
gradually  subsided.  The  profound  weakness  and  depression  which  had  existed 
before  the  amputation  as  the  result  of  sapremic  absorption  disappeared  at  once 
after  the  gangrenous  limb  was  removed,  and  though  the  patient  was  profoundly 
anemic  and  lost  a  good  deal  of  flesh,  at  no  time  thereafter  did  the  pyogenic  infec- 
tion threaten  to  destroy  his  life.  The  accompanying  chart  illustrates  the  prompt 
reaction  following  the  accident  almost  at  once  and  due  to  sapremic  poisoning.  The 
™ptoms  gradually  merging  into  those  of  pyogenic  infection  reached  a  climax  at 
the  end  of  thirteen  days,  when  a  considerable  pocket  of  pus  was  discovered  in  the 
pubstance  of  the  deltoid  muscle  and  evacuated,  followed  by  slow  but  continuous 
improvement  for  the  following  fortnight,  when  the  wound  ceased  to  suppurate 
and  the  septic  symptoms  ceased.  Characteristic  leucocytosis  was  present  as  long 
as  suppuration  continued.     (See  Fig.  21,  page  94.) 

Local  Signs  of  Septic  Infection. — ^Tlie  local  symptoms  vary  greatly.  Usually 
there  is  a  wound  or  inflammatory  focus  accessible  to  our  diagnostic  methods 
'•f  search ;  in  some  instances  Ave  can  only  surmise  the  point  of  origin  of  the 
infection.  If  the  virulence  of  the  poison  is  very  great,  the  constitutional  symp- 
toms may  come  on  suddenly  and  end  in  death  in  a  few  days,  with  trifling  local 
evidence  at  the  point  of  entrance  of  the  poison.  Such  violent  forms  of  infec- 
tion are  occasionally  seen  among  surgeons  and  those  who  make  autopsies  upon 
Wies  just  dead  pf  septic  diseases.  The  prick  of  a  needle  upon  the  finger  made 
during  an  operation  upon  a  case  of  acute  osteomyelitis  or  other  intensely  septic 
process,  is  followed  in  a  few  hours  by  a  chill  and  a  rapid  rise  of  temperature ; 
prostration  is  marked;  at  the  site  of  inoculation  there  is  to  be  noticed  only 
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slight  redness  and  tenderness,  and  a  few  faint  red  streaks  upon  the  skin  of 
the  arm  along  the  course  of  the  lymphatic  vessels ;  sligBt  swelling  and  tender- 
ness of  the  lymphatic  glands  of  the  axilla  may  be  noticed.  In  the  course  of 
the  next  twenty-four  hours  the  general  condition  of  the  patient  grows  rapidly 
worse,  delirium  follows  headache,  and  is  soon  succeeded  by  stupor  and  coma. 
The  heart  beats  more  and  more  rapidly  and  feebly,  and  death  occurs  in  a  few 
days  in  collapse,  without  the  development  of  any  noteworthy  local  symptom. 
In  such  cases  the  lymphatics  have  failed  to  furnish  an  efficient  barrier  to  the 
rapid  dissemination  of  the  bacteria  and  their  poisons  throughout  the  body. 

Lymphangitis. — ^lore  commonly  the  local  manifestations  of  an  inocula- 
tion with  pus  microbes  through  a  minute  wound  are  more  marked.     In  twenty- 
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Fia.  21. — Chart  of  a  Case  of  Mixed  Sapremic  and  Pyogenic  Infection. 

four  or  forty-eight  hours  after  the  inoculaticm,  pain,  heat,  redness,  and  swelling 
develop  in  the  neighborliood  of  the  wound.  A  little  discharge,  at  first  of  cloudy 
serum,  tlien  of  pus,  may  be  evacuated  from  the  puncture  or  abrasion.  The 
patient  soon  begins  to  feel  ill ;  a  cliill  may  occur,  more  often  not,  and  there 
will  be  a  rise  of  temf)crature,  lieadachc,  loss  of  appetite,  prostration.  The  pulse 
will  be  of  a  rapidity  corn^sponding  witli  the  height  of  the  fever,  and  will  usually 
he  full  and  bounding.  If  the  woimd  bo  upon  the  hand,  red,  tender  streaks  will 
be  noted  running  up  tlio  forearm  and  the  arm  toward  the  axiUa.  The  axillary 
lymph  nodes  will  Ix*  found  tender  and  swollen.  The  epitrochlear  gland  at  the 
flexure  of  the  elbow  will  be  found  in  a  similar  condition  (Lymphadenitis).  If 
the  infection  be  not  of  too  virulent  a  character,  the  process  may  end  here,  pro- 
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vided  appropriate  local  treatment  is  pursued.  The  lymph  nodes  usually  re- 
main enlarged  for  some  time  after  the  acute  process  has  ceased.  In  other  cases 
the  constitutional  symptoms  will  continue,  the  lymphatic  glands  will  grow 
larger  and  more  tender;  purulent  softening  of  the  glands  will  take  place.  If 
the  process  goes  as  far  as  this,  the  capsule  of  the  lymphatic  glands  will  usually 
be  perforated,  and  periglandular  infection  will  occur,  resulting  in  a  more  or 
less  extensive  abscess  of  the  axilla. 

Such  abscesses  are  usually  not  hard  to  recognize.  The  axilla  is  painful ; 
motions  of  the  arm  are  restricted ;  palpation  of  the  axilla  will  show  the  signs 
of  localized  purulent  infection.  The  axilla  will  be  occupied  by  a  tender,  hard, 
circumscribed  or  diffuse  swelling.  The  skin  will  be  reddened  if  the  abscess 
has  approached  the  surface;  otherwise,  not.  If  the  abscess  is  deeply  seated 
the  elastic  feeling  imparted  to  the  examining  fingers  by  collections  of  fluid 
will  often  be  obscured  by  the  dense  inflanmiatory  infiltration  of  the  surround- 
ing structures.  If  the  abscess  has  approached  the  surface,  fluctuation  may  be 
detected.  The  constitutional  symptoms  wall  become  more  severe  when  such  an 
abscess  forms,  to  be  followed  by  rapid  improvement  after  suitable  incision  for 
Ttlief  of  tension,  and  drainage. 

Signs  and  Symptoms  of  True  Septicemia. — Very  different  are  the  signs  and 
symptoms  of  true  septicemia ;  happily,  we  rarely  see  at  present  grave  forms  of 
tte  disease  follow  our  operative  procedures  upon  noninfected  tissues.     As  al- 
Toady  described,  some  of  the  most  rapidly  fatal  forms  of  the  disease  follow 
insig:nificant,  accidental  wounds.     Criminal  operations  upon  the  contents  of 
tte  pr^nant  uterus  are  not  infrequently  followed  by  forms  of  fatal  septicemia 
f>f  extreme  violence.     So,  also,  diseases  and  injuries  of  the  abdominal  viscera 
attended  by  the  sudden  pouring  out  into  the  peritoneal  cavity  of  a  large  quan- 
tity of  intensely  septic  material.     Accidental  wounds  of  large  joints  are  the 
starting-point  of  many  severe  cases. 

Septicemia  and  Acute  Emphysematous  Gangrene  Produced  by  the  Bacillus 
ttrogenes  capsulatns. — ^The  Bacillus  aerogenes  capsulatus,  first  studied  by  Welch 
and  Flexner,  which  is  responsible  for  some  of  the  most  rapidly  fatal  cases,  is 
an  anaerobic  bacillus.  The  individual  rods  measure  from  3  to  6  /x  in  length 
and  from  0.5  to  1  /*  in  breadth.  The  ends  of  the  rod  are  square  or  rounded. 
TLe  bacillus  occurs  singly,  in  pairs,  sometimes  in  chains  or  threads.  Cultures 
are  only  possible  under  anaerobic  conditions.  The  colonies  are  gray  or  browTi- 
ish-white  in  color;  when  viewed  by  transmitted  light  they  exhibit  a  central 
darker  spot  Each  colony  measures  from  2  to  3  mm.  across.  Deep  colonies 
are  oval  or  spherical  in  shape,  Avith  featherlike  projections.  The  tissues  and 
the  blood  in  the  vessels  of  rabbits  killed  immediately  after  the  intravenous 
injection  of  a  suspension  of  the  germs  in  bouillon,  and  kept  for  some  hours  at 
a  temperature  of  40°  C,  contain  much  gas  and  numerous  bacilli.  As  orig- 
inally observed  and  studied  by  Welch,  the  germ  and  its  associated  gas  produc- 
tion was  only  found  at  autopsy  in  human  beings,  and  was  believed  to  lx»  non- 
pathogenic for  man.    During  the  past  few  years,  however,  a  number  of  observa- 
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tions  have  been  made  showing  that  the  bacilli  are  capable  of  producing  a  most 
intense  septicemia,  characterized  by  a  rapid,  fatal  course,  by  jaimdice,  by  the 
production  of  gas  in  the  blood-vessels  and  in  the  tissues  throughout  the  l)ody, 
and  by  the  parenchymatous  degeneration  of  the  parench\Tna  of  organs  and  of 
muscle  fibers.  In  addition,  the  bacillus  has  been  demonstrated  as  a  gas  pro- 
ducer in  pneumothorax  and  pyopneimiothorax,  in  peritonitis,  and  as  an  in- 
habitant of  the  bladder  in  pnemnaturia.  Further,  it  is  observed  as  a  cause 
of  some  cases  of  acute  emphysematous  spreading  gangrene  with  putrid  decom- 
I>osition.  A  bacillus  believed  to  be  identical  can  often  be  demonstrated  in  the 
contents  of  the  intestine  in  normal  cases.  It  was  present,  apparently  in  pure 
culture,  in  two  fatal  cases  of  puerperal  septicemia  recently  observed  in  the  Xew 
York  IIosj)ital.  In  one  of  these  emphysematous  crackling  of  the  subcutaneous 
tissues  of  the  abdominal  wall  was  noted  before  death.  In  the  other,  the  char- 
acteristic aj)pearances  were  only  obser\'ed  at  auto])sy.  Both  of  these  cases  were 
characterized  by  an  extraordinary  virulence  and  rapidity  of  the  infectious 
process.  In  one,  death  is  believed  to  have  occurred  in  less  than  twenty-four 
hours  from  the  moment  of  infection;  in  the  other,  in  two  or  three  days.  The 
following  are  short  abstracts  of  the  histories  of  these  two  cases: 

Cask  I.  Puerperal  Srpticernia  from  Infection  with  Bacillus  a'erogenes  capsu- 
latuit. — A.  0.,  female,  aged  twenty-four,  was  brought  to  the  hospital  in  the  ambu- 
lance, at  ton  minutes  past  eight  in  tlie  morning,  with  the  following  histor}':  On 
the  day  before  admission  an  instrument  had  been  introduced  into  the  uterus  for 
the  purpose  of  inducing  an  abortion.  A  few  liours  afterwards  she  was  seized  with 
a  severe  cliill,  nausea  and  vomiting.  Kepeated  chills  and  continued  vomiting  fol- 
lowed, and  the  j)atient  became  very  ill  indeed.  During  the  night  a  physician  was 
called  who  emptied  the  uterus,  bringing  away  a  three-months'  fetus  and  mem- 
branes. Becoming  alarmed  at  the  very  serious  condition  of  the  patient,  an  ambu- 
lance was  sent  for,  and  arrived  about  an  hour  after  the  completion  of  the  opera- 
tion. On  the  arrival  of  the  ambulance  surgeon,  the  patient  was  conscious.  The 
ex|)ression  of  tlie  face  was  anxious;  puls(»  was  rapid  and  weak;  slightly  jaimdiced. 
There  was  slight  bleeding  from  the  ut(?rus,  but  no  history  of  any  considerable 
liemorrhage.  During  the  journey  to  the  hospital,  which  consumed  ten  minutes, 
the  patient  became  unconscious.  The  jaundice  was  more  marked.  Upon  arrival 
at  the  hos|)ital,  |)atient  was  unconseious;  deeply  jaundiced;  respiration  stertorous; 
no  perceptible  radial  ])ulse;  temj»erature  upon  admission  101.2°  F. ;  respiration,  40. 
In  twenty  minutes  the  patient  was  dead.  Autopsy  was  three  hours  later:  rigor 
mortis  slight:  general  jaundice;  general,  but  slight,  emphysema  of  the  subcutane- 
ous cellular  tissues:  gas  in  the  superficial  veins  of  the  arms.  The  peritoneal  cavity 
contained  a  little  gas  and  a  small  amount  of  bloody  fluid;  bloody  fluid  in  the 
pleural  cavities  and  pericardium.  Heart  cavities  con taineil  gas.  Spleen  was  some- 
what enlarged  and  soft:  tissue  blood-stained,  containing  a  little  gas;  liver  and 
kidneys  blood-stained;  blood  c(mtnined  a  little  gas;  uterus  enlarged  and  contained 
a  blood  clot.  'J^he  peritoneal  coat  over  the  ])osterior  surface  of  the  uterus  was 
ruptured  in  several  places  from  the  accumulation  of  gas  beneath  it.  Microscopic 
examination  of  the  tissues  showed  j)arenchymatous  degeneration  of  all  the  tissues 
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examined.    Kidneys  were  necrotic.    Bacillus  aerogenes  capsulatus  was  identified  in 
the  blood  by  microscopic  examination  and  cultures. 

Case  II. — M.  D.,  female,  aged  twenty-six,  was  admitted  to  the  hospital  at  noon, 
with  the  following  history :  Two  days  before  admission  a  metal  instrument  had 
been  introduced  into  the  uterus  for  the  purpose  of  bringing  on  an  abortion.  The 
operation  was  followed  in  a  few  hours  by  severe  chills,  fever,  nausea  and  vomiting. 
A  physician  was  called  who  advised  hospital  treatment  immediately.  On  admission 
the  patient  looked  profoundly  septic:  slight  jaundice  of  skin  and  conjunctiva; 
temperature,  104.8**  F.;  pulse,  132;  respiration,  64;  heart  and  lungs  negative;  abdo- 
men—liver dullness  normal,  no  abdominal  distention,  marked  general  abdominal 
rigidity  and  tenderness;  vaginal  examination — cervix  soft,  admits  one  finger,  body 
of  uterus  three  times  the  normal  size  and  soft,  bloody  discharge  containing  shreds 
of  tissue  from  the  cervix ;  active  stimulation.  Patient  was  taken  to  the  operating 
room  for  operation  two  hours  after  admission.  Palpation  of  the  abdomen  showed 
emphysematous  crackling  in  the  subcutaneous  tissues  of  the  abdominal  wall.  Pal- 
pation and  percussion  showed  the  spleen  much  increased  in  size.  The  patient  began 
to  fail  so  rapidly  that  no  operation  was  attempted.  The  patient  was  put  to  bed 
at  once,  where  she  died  in  a  few  moments.  Autopsy,  twenty-three  hours  later,  was 
as  follows :  moderate  rigor  mortis ;  general  jaundice ;  emphysema  of  cellular  tissues 
throughout  the  body  well  marked;  the  pleura,  the  pericardium,  the  peritoneum 
contained  gas  and  bloody  fluid;  the  gas  burned  with  a  blue  flame;  300  c.c.  of 
fluid  in  the  peritoneum;  all  the  tissues  infiltrated  with  blood  pigment;  spleen  ^\e 
times  its  normal  size;  capsule  dissected  oil  the  parenchyma  by  accumulated  gas; 
substance  of  the  spleen  contained  much  gas;  uterus — the  veins  of  the  uterus  con- 
tained thrombi;  bladder  contained  bloody  urine.  Microscopic  examination  showed 
parenchymatous  degeneration  of  all  the  tissues.  Bacillus  aerogenes  capsulatus  dem- 
onstrated as  in  the  former  case. 

The  noteworthy  characters  of  the  disease  in  this  case  were  the  slowly  pro- 
gressive sjTnptoms  of  septic  poisoning,  which  proceeded  until  death,  entirely 
uninfluenced  by  local  treatment.  It  is  to  be  noted  that  the  leucocytosis  never 
rose  very  high  in  spite  of  the  severity  of  the  septic  poisoning,  the  percentage 
of  polrauclears  being  always  high  after  the  first  few  days ;  in  other  words,  the 
blood  and  other  tissues  reacted  but  feebly  and  inefficiently  to  stay  the  progress 
of  the  infection.  Blood  cultures,  although  often  made,  only  disclosed  the 
presence  of  bacteria  shortly  before  death. 

Cases  of  emphysematous  gangrene  caused  by  Bacillus  aerogenes  capsulatus 
have  been  reported  by  G.  E.  Brewer,  John  B.  Roberts  (Annals  of  Surgery, 
June,  1901),  and  others.  Brewer's  case  was  that  of  a  woman  who  had  had  a 
pain  in  the  ischiorectal  region  for  a  week  before  coming  to  the  hospital  for 
treatment;  during  this  time  she  had  felt  ill  and  prostrated.  On  admission 
there  were  general  symptoms  of  sepsis.  Locally  there  was  marked  swelling  of 
the  vulva  and  ischiorectal  space  upon  the  left  side.  There  was  a  superficial 
area  of  gangrene  on  the  left  labium  majus.  Incision  revealed  a  condition  of 
^niphysematous  gangrene  of  the  subcutaneous  tissue  of  the  ischiorectal  fossa 

and  labium,  including  a  very  large  area  of  the  left  side  of  the  wall  of  the 
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\h:\\\\  lic<'«»very  t«x>k  plac<*  after  extensive  incisions  and  the  s(»paration  of 
much  necrotic  tissue.  Bacillus  aerogenes  capsulatus  was  identified  in  pure 
culture  and  by  animal  inr>culation  in  the  putrid  fluid  escaping  from  the  wound 
at  the  time  of  ojKfration  and  from  the  necrotic  tissues. 

])t.  RolxTts's  case  was  that  of  a  young  girl,  aged  twelve  years,  who  in 
falling  sustained  a  fracture  of  the  shafts  of  the  radius  and  ulna,  with  a  very 
small  wound  in  the  skin  created  from  within  by  the  broken  ulna.  Three  days 
later  the  patient  was  se<*n  by  Dr.  Rol)erts,  who  found  emphysematous  gangrene 
of  the  forearm.  The  following  day  amputation  was  done  through  the  middle 
of  the  upi)er  arm ;  gangrene  of  the  stump  followed,  but  was  controlled  without 
further  amputation.  Recovery  took  place.  The  tissues  and  blood-vessels  of 
the  amputated  limb,  arteries,  and  veins  contained  gas.  Pure  cultures  of  Bacil- 
lus aerogenes  capsulatus  were  obtained  from  tissues  and  fluids  of  amputated 
limb.  In  this  case  there  were  marked  septic  symptoms  and  the  signs  of  acute 
nephritis. 

A  more  common  type  of  septicemia  complicated  by  pyemic  chills  is  well 
illustrated  by  the  following  case,  in  which  the  disease  ran  a  rather  chronic 
course.  The  difference  Ix^tween  septic  intoxication  and  septicemia  is  well 
shown.  The  n^moV'al  of  the  local  lesion  did  not  affect  the  progress  of  the 
disease,  nor  avert  a  fatal  issue. 

Case  III.  Siihnrute  Septicemia  and  Pyemia  Following  Infection  of  the  Knee- 
joint  Secondary  to  Compound  Fracture  of  the  Patella  from  Direct  Violence,  with 
Death  Sixty-three  Days  after  the  Accident. — L.  V.,  a  vigorous  young  Italian, 
a^^cd  twonty-four,  was  Inirt  by  a  piece  of  flying  iron  propelled  by  the  accidental 
e\'j)losion  of  a  (juantity  of  gimj)Owdor.  He  was  brought  to  the  hospital  at  once 
by  ambulaiiio.  His  injury  was  found  to  be  a  compound  fracture  of  the  left  patella, 
with  notable  contusion  and  laceration  of  the  overlying  soft  parts.  Immediate 
careful  disinfection  of  wound,  suture  of  patella,  bilateral  drainage  of  knee-joint 
were  niado.  On  the  tliird  day  redness  of  wound  edges  was  noted;  sutures  removed. 
On  tlie  fifth  day  there  was  severe  pain  in  knee;  irrigation  of  joint  with  salt  solu- 
tion; leucocyte  count  10,000,  seventy  ])er  cent  polynuclears ;  rise  of  temperature 
to  101.5°  F. ;  jmlso,  92.  The  seventh  day  there  was  a  rise  of  temperature  to  104* 
F. ;  disi'har*,^*  from  knee  distinctly  purulent;  cultures  showed  pure  Streptococcus 
])yo^enes  infection ;  incision  and  drainage  of  qua(lricej)S  Imrsa.  From  this  time  on 
the  local  and  general  conditions  grew  slowly  worse.  The  knee  continued  to  discharge 
pus,  and  the  j)eriarticular  structures  were  gradually  invaded  by  purulent  inflamma- 
tion in  sj)ite  of  n!j)oated  free  incisions  for  adequate  drainage.  The  temperature  curve 
beeanie  of  a  distinctly  sei)tic  tyj)e;  irregular  rises  up  to  104**-105**  F.  occurred,  fol- 
lowed by  a  slow  or  ra])id  fall  to  100°  to  99°  F.  The  pulse  rate  corresponded  for  the 
most  j)art  with  the  teni])erature,  but  as  the  weeks  went  by  the  pulse  gradually  became 
more  ra])i(l ;  the  i)atient  had  no  desire  for  food  ;  he  became  weaker,  pale,  anemic,  and 
emaciated.  At  the  end  of  a  month  from  the  time  of  the  injury  his  hemoglobin 
had  fallen  to  thirty-eight  j)er  cent.  At  no  time  during  his  illness,  until  within 
two  days  of  his  death,  was  there  any  marked  leucocytosis.  The  highest  number 
of  leucocytes  recorded  during  this  period  was  on  the  thirty-eighth  day;  it  was  then 
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16,000  with  eighty  per  cent  of  polynuclears.  For  the  most  part  it  varied  between 
9,000  and  12,000.  Blood  cultures  were  made  from  time  to  time,  and  were  always 
negative  until  two  days  before  deatli,  when  the  blood  was  found  to  contain  numer- 
ous streptococci.  On  the  thirtieth  day  of  his  illness  Bacillus  pyocyaneus  was  ob- 
sened  in  the  discharge  from  the  knee,  in  addition  to  the  streptococcus. 

On  the  thirty-second  day  amputation  of  the  thigh  was  made.    All  the  soft  parts 
below  the  middle  of  the  thigh  were  found  riddled  with  purulent  foci.    The  struc- 
tures entering  into  the  knee-joint  were  practically  destroyed  by  purulent  softening. 
No  improvement  in  either  the  local  or  general  conditions  followed  the  amputation. 
The  amputation  stump  began  at  once  to  suppurate.     Up  to  this  time  the  patient 
had  had  no  chills.    Four  days  after  the  amputation  the  patient  had  a  severe  chill 
and  a  rise  of  temperature  to  106°  F.    From  this  time  until  death  irregular  chills 
occurred,  sometimes  daily,  sometimes  every  second  day,  with  gradually  increasing 
frequency,  until  a  week  before  he  died,  when  the  chills  ceased.     After  the  ampu- 
tation was  done  the  patient's  pulse  was  never  less  than  105  or  110  beats  per 
minute,  and  rose  to  140  or  150  during  the  upward  excursions  of  the  temperature. 
During  the  daytime  he  was  apathetic  and  delirious  at  night.    He  became  greatly 
emaciated  and  profoundly  anemic.     A  large  bedsore  formed  over  the  sacrum.     A 
septic  diarrhea  developed.    During  the  last  week  of  his  life  the  temperature  curve 
vas  more  continuous  and  not  so  high,  varying  between  103°  and  103°  F.     He 
developed   incontinence  of  urine  and  feces,  and  died  unconscious,  of  exhaustion 
sixty-three  days  after  the  injury.     No  autopsy  could  be  obtained,  but  during  life 
there  were  no  signs  of  metastatic  abscesses.     During  the  last  three  weeks  of  his 
life  his  urine  indicated  the  presence  of  acute  nephritis. 

Gangrenons  Appendicitis — Septic  Thrombophlebitis  of  the  Mesenteric  Veins — 
Septic  Inflammation  of  the  Portal  Vein  and  Secondary  Abscesses  in  the  Liver. — 
This  is  a  true  pyemia,  which  differs  from  ordinary  pyemia  only  in  that  the 
secondary  septic  foci  occur  in  and  are  usually  confined  to  the  liver.  The  con- 
dition is  one  which  may  follow  any  case  of  gangrenous  appendicitis.  Some- 
times its  occurrence  may  he  predicted  with  probability  when  at  the  time  of  the 
operation  we  find  not  only  the  appendix,  but  also  its  mesenteriolum,  totally 
gangrenous.  It  is  sometimes  possible  in  these  cases  to  observe  that  the  veins 
still  further  above  are  filled  with  infected  thrombi.  The  condition  is,  in  my 
experience,  invariably  fatal.  In  some  cases,  as  in  the  one  about  to  be  de- 
scribed, the  disease  runs  a  stormy  course  from  the  start;  in  others  the  spread 
of  the  septic  thrombi  in  the  veins  is  slow  and  insidious.  Sometimes  these 
patients  seem  to  be  doing  very  well  indeed ;  at  the  end  of  a  week  or  ten  days 
following  the  operation  there  will  be  no  evidence  of  jieritoneal  irritation.  The 
temperature  may  remain  but  slightly,  or  not  at  all,  elevated  during  the  twenty- 
four  hours.  The  abdominal  wound  may  heal.  The  pulse,  however,  does  not 
TPtura  to  normal,  but  remains  accelerated.  The  abdomen  may  remain  flat  and 
free  from  tenderness,  or  in  some  cases  there  may  ho  an  accumulati<m  of  a 
^all  amount  of  serous  fluid  in  the  abdominal  cavity ;  but  instead  of  getting 
^ell,  these  patients  continue  to  look  ill.  They  are  not  able  to  eat  well.  They 
become  markedly  anemic.     The  skin  is  often  a  little  jaundiced.     The  liver 
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may  remain  normal  in  size,  or  may  project  to  a  moderate  extent  below  the 
free  border  of  the  ribs.  After  two  or  three  weeks  these  patients  will  complain 
of  a  little  pain  and  tenderness  over  the  right  lobe  of  the  liver.  If  aspirating 
needles  are  thrust  into  the  substance  of  the  liver,  it  is  usually  possible,  after 
repeated  trials,  to  withdraw  a  little  pus  containing  shreds  of  broken-down  liver 
tissue.  In  some  cases  disseminated  abscesses  of  considerable  size  wnll  be  formed 
in  the  liver  substance;  in  some,  subphrenic  abscess  may  develop;  in  others,  the 
patient  will  become  dull  and  apathetic,  and  become  weaker  and  weaker,  and 
finally  die  of  exhaustion  due  to  septic  absorption  and  to  disturbances  in  the 
function  of  the  liver;  and  at  the  autopsy  the  branches  of  the  portal  vein  in 
the  liver  will  be  found  filled  with  septic  thrombi,  and  surrounded  by  areas 
of  purulent  softening  and  necrosis  of  liver  tissue.  Empyema  by  extension 
through  the  diaphragm  or  subphrenic  abscess  may  complicate  the  condition. 
Recent  observations  indicate  that  septic  inflammation  of  the  mesenteric  and 
portal  veins  with  liver  pyemia,  or  more  rarely  with  the  production  of  one 
or  more  large  abscesses  in  the  liver,  may  appear  long  after  an  attack  of  appen- 
dicitis appears  to  be  cured,  or  may  follow  weeks  or  even  months  after  an 
operation  for  gangrenous  appendicitis;  and  further,  that  it  is  quite  probable 
that  septic  abscesses  in  the  liver  occurring  without  apparent  cause  may  be 
due  to  infection  through  a  minute  ulceration  in  the  mucous  membrane  of  the 
appendix  so  small  as  never  to  have  been  recognized  by  its  symptoms. 

The  following  case  illustrates  a  gangrenous  appendicitis  complicated  by 
septic  thronibophlcbitis  of  the  portal  vein  and  typical  symptoms  of  an  acute 
pyemia,  with  death  from  exhaustion  on  the  twenty-fourth  day: 

S.  N.,  forty-two  years  of  age,  a  man  of  large,  fine  physique  and  of  exemplary 
habits,  was  admitted  to  the  hospital  with  the  following  history:  The  day  before 
admission  he  had  been  suddenly  seized  with  the  symptoms  of  acute  appendicitis. 
Twenty-four  hours  after  the  beginning  of  the  attack  his  temperature  was  99°  F.  and 
his  pulse  80.  He  had  a  leucocyte  count  of  15,000  with  ninety-three  per  cent  of 
polymorplionuclcar  cells.  Tlie  local  signs  and  symptoms  of  acute  appendicitis  were 
well  marked.  Upon  opening  the  abdomen,  a  very  little  clear  fluid  escaped.  The 
appendix  was  large,  situated  close  to  the  anterior  abdominal  wall;  the  entire 
appendix,  including  its  mcsenteriolum,  was  gangrenous.  There  were  some  slight 
adhesions  around  the  appendix;  upon  separating  these  a  small  abscess  was  opened 
containing  about  two  draclnns  of  very  foul-smelling,  dirty,  greenish-brown  pus.  Re- 
moval of  gangrenous  a])pcndix  with  its  mesentery  was  made ;  cleaning  of  the  struc- 
tures in  the  vicinity;  drainage  with  a  large  gauze  wick  wrapped  in  rubber  tissue; 
al)doniinal  wound  left  largely  open.  The  patient's  temperature  rose  at  once  to 
105°  F.,  witli  a  corresponding  acceleration  of  pulse  rate.  Exploration  of  the  wound 
upon  the  following  day  sliowed  tlie  entire  wound  surface  as  far  as  the  skin  gan- 
grenous. All  sutures  were  removed;  wound  waslied  with  peroxide  and  salt.  A 
little  thin,  groenisli,  foul  pus  escaped  u])on  witlidrawing  the  drain,  but  there  was 
no  evidence  of  an  extension  of  the  j)rocess  in  tiie  peritoneal  cavity.  Upon  the  third 
day  the  patient  had  a  cliill  and  a  rise  of  temperature  to  10()°  F.,  and  for  the  first 
time  he  began  to  look  and  feel  severely  ill.    These  chills  and  corresponding  rise^- 
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of  temperature  recurred  daily,  or  every  other  day,  until  the  end  of  two  weeks,  when 

they  ceased.     They  were  followed  hy  profuse  sweats,  marked  prostration,  and  a 

sudden  fall  of  temi>erature  of  five  or  six  degrees.    During  all  this  time  the  patient's 

pulse  remained  of  fair  quality,  but  always  a  little  more  accelerated  from  day  to 

day.     The  patient  did  not  complain  of  abdominal  pain;  he  continued  to  take  a 

sulficient  quantity  of  food;  he  had  no  diarrhea.     On  several  occasions  he  was  put 

under  the  influence  of  chloroform  and  the  peritoneal  cavity  carefully  explored  for 

secondary  foci  of  inflammation ;  none  were  found.    In  the  mean  time  the  condition 

of  the  abdominal  wound  had  so  far  improved  that  all  appearance  of  necrotic  or 

gangrenous   inflammation  had  disappeared.     The  wound  surfaces  became  clean, 

and  the  coils  of  intestine  at  the  bottom  of  the  wound  looked  smooth  and  fairly 

healthy.     Only  a  little  thin,  purulent  discharge  could  be  removed  from  the  site  of 

the  base  of  the  appendix  at  the  daily  dressing. 

It  was  noticeable,  however,  that  no  effort  whatever  was  being  made  by  the  tis- 
sues toward  healing ;  no  granulations  were  formed ;  the  wound  edges  remained  pale, 
and  did  not  bleed  upon  manipulation.    The  general  condition  of  the  patient  grew 
steadily  worse.     He  began  to  be  very  pale;  his  face  had  an  anxious  expression; 
dark  hollows  formed  beneath  his  eyes;  his  tongue  was  coated;  his  forehead  was 
often  bathed  in  a  clammy  sweat.     Following  the  chills  his  physical  and  mental 
distress  were  pitiable.     At  the  end  of  two  weeks  the  condition  of  his  abdominal 
vound  remained  unchanged,  except  that  the  amount  of  the  discharge  was  reduced 
to  a  very  little,  and  that  of  a  serous  character.    His  mind  wandered  a  little  in  the 
daytime;  at  night  he  was  distinctly  delirious.     He  no  longer  took  his  food  well, 
and  had  to  be  urged  to  swallow  it.    The  degree  and  character  of  the  leucocytosis 
continued  about  the  same.    Blood  cultures  were  negative.    Upon  the  sixteenth  day 
be  began  to  complain  of  pain  and  tenderness  over  the  right  lobe  of  the  liver.    The 
liver  percussed  a  little  large.    On  the  eighteenth  day  an  aspirating  needle  thrust  into 
the  substance  of  the  liver  withdrew  from  various  situations  a  few  drops  of  brown- 
ish material,  found  under  the  microscope  to  consist  of  necrotic  liver  tissue  and  of 
pus.    No  more  chills  occurred  after  the  fifteenth  day.     The  temperature  curve 
assumed  a  more  continuous  type,  and  varied  from  102°  to  105°  F.,  with  a  steadily 
increasing  acceleration  of  pulse  rate.    He  became  a  little  jaundiced.    His  mental 
condition  became  more  and  more  confused  and  dull.     He  suffered  from  dyspnea. 
The  physical  signs  of  bronchitis,  merely,  were  present  in  the  chest.     Slowly,  but 
steadily,  the  s3rmptoms  of  exhaustion  ensued,  and  he  died  on  the  twenty-fourth 
day  of  the  disease.    An  autopsy  was  not  j)ermitted.     He  did  not  develop  a  septic 
diarrhea,  nor  were  the  signs  and  symptoms  of  nephritis  present. 

Special  Oroups  of  Symptoms  in  Septic  Infections. — In  cases  of  septic  infec- 
tion certain  signs  and  symptoms  are  present  indicating  disturbances  of  certain 
organs  or  groups  of  organs.  They  are  not  peculiar  to  these  forms  of  infection, 
Wt  yet  form  an  essential  part  of  the  clinical  picture.  We  have  already  indi- 
cated the  disturbances  of  the  heart  and  the  temperature,  and  may  now  con- 
sider the  disturbances  of  the  alimentary  canal. 

Alimentary  Canal. — The  appetite  is  usually  diminished  or  lost.  The 
power  of  digesting  food  is  more  or  less  seriously  impaired,  according  to  the 
intensity  of  the  poison.    In  nearly  all  cases  of  severe  septic  intoxication,  except 
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those  which  involve  an  inflammation  of  the  peritoneum  or  an  obstruction  to 
the  aliuientarj'  canal,  diarrhea  is  present  at  some  time  during  the  disease;  if 
severe,  and  uncontrollable  by  careful  regulation  of  the  diet,  it  is  a  symptom 
of  serious  import.  The  stools  are  often  very  offensive.  The  catarrhal  con- 
dition of  the  intestine  may  be  accompanied  by  ecchymoses  into  the  mucous 
membrane  and  by  hemorrhages.  Ulcers  resembling  those  of  dysentery  may 
occur.  Many  cases  of  septic  intoxication  are  accompanied  by  vomiting.  The 
vomiting  may  occur  during  the  onset  of  the  disease,  as  is  so  commonly  the 
case  with  acute  inflammations  of  the  peritoneum,  or  it  may  develop  later  when 
the  vital  powers  of  the  patient  are  greatly  depressed,  and  is  then  of  unfavor- 
able import. 

Nervous  System. — The  nervous  system  is  always  more  or  less  profoundly 
affected.  Many  cases  of  severe  septic  intoxication  are  ushered  in  by  a  chill. 
Headache  is  commonly  present  when  the  temperature  is  elevated  above  102° 
or  103°  F.  In  more  severe  cases  the  headache  in  the  daytime  alternates  with 
delirium  at  night.  In  fatal  cases  stupor  and  coma  follow  the  delirium,  and 
persist  until  death. 

Heakt  and  Lungs. — Pericarditis  and  pleurisy,  either  sero-fibrinous  or 
purulent,  are  occasional  complications,  and  give  rise  to  characteristic  signs 
and  symptoms. 

Bronchitis  and  pneumonia^  usually  of  the  lobular  variety,  are  fairly  com- 
mon com])lications,  and  are  to  be  recognized  by  the  cough,  expectoration,  and 
the  physical  signs. 

Kidneys. — The  function  of  the  kidneys  is  disturbed.  The  quantity  of 
urine  is  diminished ;  the  urine  is  of  a  high  8p<»cific  gravity  and  dark  in  color. 
In  severe  cases  an  acute  exudative  nephritis  may  develop,  with  the  presence  of 
albumin  in  the  urine,  together  with  casts  containing  blood  cells.  In  some  cases 
a  true  hemorrhagic  nephritis  occurs,  with  more  than  a  microscopic  amount  of 
blood  in  the  urine.  The  urine  may  contain  numerous  living  pyogenic  microbes. 
In  fatal  cases  cloiuly  swelling  or  parenchymatous  degeneration  of  the  renal 
epithelium  is  present — most  marked  in  the  glomeruli.  In  very  chronic  cases 
waxy  or  amyloid  degeneration  of  the  kidney  may  occur.  The  capillaries  of 
the  glomeruli  may  contain  numerous  bacteria. 

Spleen,  Livek,  and  Skin. — The  spleen  is  usually  enlarged  in  septicemia, 
and  aft(»r  death  may  be  softened  and  show  the  lesions  of  parenchymatous  de- 
generation. The  liver  is  often  enlarged,  and  in  a  similar  condition  of  degen- 
eration. The  jaundice  which  sometimes  accompanies  severe  forms  of  septi- 
cemia is  due  to  disintegration  of  the  red  blood  cells  and  liberation  of  the 
pigment.  Various  skin  lesions  may  accompany  septicemia  ;  urticaria,  erythema, 
papules,  pustules,  and  blebs  are  not  infrequent.  Sometimes  the  skin  eruptions 
may  resemble  those  of  scarlet  fever  or  measles.  During  the  earlier  stages  of 
septic  fever,  sweating  is  often  a  marked  symptom,  especially  after  a  sudden 
fall  of  tem])eratiiro ;  the  sweat  sometimes  has  a  sour  odor.  If  the  disease 
exists  for  some  time,  the  skin  becomes  harsh,  dry,  and  scaly. 


DISEASES   OF   WOUNDS 


103 


The  Blood  in  Septic  Processes. — The  red  blood  cells  are  rapidly  destroyed  in 
all  generalized  septic  processes — septicemia  and  pyemia.     The   anemia   con- 
tinues to  increase  as  long  as  the  infection  endures,  and  may  reach  a  profound 
degree  in  a  short  time.     Not  only  the  number  of  red  cells  is  diminished,  but 
also  the  percentage  of  hemoglobin.     It  has  been  noted,  for  example,  in  many 
mstances,  that  the  number  of  red  cells  were  reduced  to  2,000,000  and  even 
lower,  and  the  hemoglobin  may  be  diminished  to  thirty,  or  even  twenty  per 
cent.     This  rapid  blood  change  is  far  less  marked  in  localized  suppurative 
affections  where  the  degree  of  intoxication  is  not  marked,  and  where  no  gen- 
eral invasion  of  the  organism  by  pus  microbes  has  taken  place.     Nucleated  red 
cells  are  occasionally  observed  in  septic  processes,  but  not  in  large  numbers. 

Chronic  suppuration  induces  anemia,  with  diminution  of  red  cells  and  of 
hemoglobin.  For  example,  in  a  case  of  suppurating  sinuses  of  the  thigh  leading 
to  dead  bone,  which  had  existed  for  three  years,  I  found  the  red  cells  dimin- 
ished to  2,300,000,  and  hemoglobin  to  thirty  per  cent.  Suppuration  had  been 
fairly  active  during  this  period.  If  the  amount  of  suppuration  be  small,  the 
Wood  changes  are  not  marked.  Changes  in  the  shape  and  diameter  of  red 
blood  cells  are  sometimes  seen  in  severe  septic  processes  which  have  existed  for 
some  time.  The  red  cells  are  diminished  in  diameter,  and  may  show  granular 
degeneration. 

Leucocytosis. — Suppurative  processes  are  usually  accompanied  by  an  in- 
creased number  of  leucocytes  in  the  blood.    Leucocytosis  is  sometimes  absent  in 
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A  pandent  process  increases  the  percentage  of  polynuclear  cells  in  inflammatory  leucocytosis. 
Fig.  22. — Sondern's  Table  of  Differential  Leucocyte  Counts. 

J^thenic  types  of  septitemia;  the  number  of  leucocytes  in  the  blood  may  be 
subnonnaL  Local  suppurative  processes  are  commonly  attended  by  a  leuco- 
cytosis whose  grade  is  in  proportion  to  the  intensity  of  the  inflammation  and 
to  the  reaction  of  the  organism  against  the  invasion  of  the  pus-prod ncinor  germs. 
Purulent  collections  of  small  size,  if  under  mucli  tension,  are  often  accom- 
panied by  a  high  leucocyte  count.     The  leucocytosis  of  local  processes  usually 
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lasts  as  long  as  the  inflammatory  exudation  continues,  or  until  the  condition 
is  relieved  by  operation,  when  it  will  suddenly  or  gradually  decline.  Purulent 
inflammations  of  mucous  membrane  arc  not  usually  attended  by  a  marked  in- 
crease in  the  number  of  leucocytes.  In  the  leucocytosis  of  purulent  inflamtna- 
tion  the  polynuclear  forms  of  white  cells  show  the  most  notable  increase. 

The  Diagnostic  Value  of  Leucocytosis. — This  varies  a  good  deal  in  different 
types  of  purulent  inflammation.  In  local  processes  a  steady  increase  in  the 
number  of  leucocytes  usually  indicates  a  spreading  of  the  lesion,  and  a  sudden 
increase  sometimes  indicates  that  new  areas  have  suddenly  become  infected, 
as,  for  example,  from  the  perforation  of  a  gangrenous  appendicitis  and  com- 
mencing peritimitis.  Absence  of  leucocytosis  does  not,  as  above  indicated, 
exclude  the  presence  of  sej)ticemia,  and  leucocytosis  may  exist  in  a  large  num- 
ber of  pathological  conditions  other  than  suppurative  processes.  Hence,  the 
value  of  the  leucocyte  count  in  differentiating  between  obscure  foci  of  suppura- 
tion and  certain  other  conditions  may  be  great  or  small  in  the  individual  case. 
For  example,  acute  appendicitis,  attended  by  abscess,  gangrene,  or  purulent 
peritonitis,  is  almost  always  attended  by  marked  leucocytosis;  typhoid  fever, 
unaccompanied  by  suppurative  complications,  is  not  It  may  occasionally 
happen  that  confusion  will  arise  in  the  early  stage  of  typhoid,  with  marked 
tenderness  in  the  right  iliac  fossa,  between  this  disease  and  appendicitis.  Ab- 
sence of  leucocytosis  enables  the  observ^er  to  exclude  appendicitis  of  the  above- 
mentioned  types ;  not,  however,  simple  catarrhal  appendicitis,  nor  yet  the  sud- 
den violent  cases  of  peritoneal  sepsis  from  perforation,  nor  the  asthenic  types 
of  the  disease,  for  in  the  two  latter  leucocytosis  may  be  absent. 

The  following  description  of  leucocytes  is  quoted  by  permission  from 
Ewing: 

The  Leucocytes  and  Leucocytosis. — ^Morphology  of  Leucocytes. — In  fresh 
blood  leucocytes  are  colorless,  rather  highly  refractive  bodies,  usually  larger 
than  red  cells,  cohering  to  one  another  and  to  the  glass,  and  exhibiting  a  higlily 
refractive,  compact,  or,  in  the  large  mononuclear  cells,  vesicular  nucleus.  Gran- 
ules are  invisible  in  the  normal  mononuclear  cells  of  the  circulation,  but  in  the 
others  minute  opaque  (neutrophile)  granules  are  distinctly  apparent  in  the  poly- 
nuclear cells,  and  large  greenish  refractive  granules  serve  to  fully  distinguish 
the  eosiiiophile  cells.  The  protoplasm  of  the  mononuclear  cells  is  homogeneous, 
and  refractive  in  the  lymphocytes,  transparent  in  the  large  mononuclear.  Ame- 
boid motion  begins  promptly,  especially  on  a  warm  stage,  in  the  finely  and 
coarsely  granular  cells,  becomes  most  active  usually  after  twenty  to  forty  min- 
utes, and  nuiy  ]^ersist  for  hours.  In  some  later  stages  of  amelxnd  activity 
the  granules  may  show  extremely  active,  vibratory,  dancing,  and  swarming 
movenunits  in  cell  bodies  or  ])n>cesses.  These  have  been  regarded  as  Brownian 
movements  or  as  indicating  structural  changes  of  ap])roaching  death  of  the 
cell.  In  many  cells,  esi)c»cially  in  anemic  blood,  there  apjxjar  from  the  first 
large  and  small  clear  spheroidal  areas  which  on  staining  ap{X3ar  to  be  divided 
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nion^  watery  vacuoles,  or  granules  of  fat,  glycogen,  or  other  degenerative 
(Products, 

Varieties  of  Leucocytes. — In  stained  specimens  five  varieties  of  leuco- 
cytes may  be  distinguished,  viz. : 

1.  Lymphocytes. 

2.  Large  mononuclear  leucocytes. 

3.  Polynuclear  neutrophile  leucocytes. 

4.  Eosinophile  leucocytes. 

5.  Mast-cells. 

1.  Lymphocytes  are  classed  as  (a)  small  and  (b)  large,  the  small  cells  being 
5  M  to  8  fi  in  diameter,  and  the  large  ones  8  /a  to  10  fi.  Both  sizes  exhibit  a  nar- 
row rim  of  strongly  basophile  homogeneous  or  coarsely  reticulated  cytoplasm, 
and  compact  or  coarsely  reticulated  spheroidal  nuclei,  which  are  usually  less 
basophilic  than  tlie  cytoplasm.  With  ordinary  stains  these  cells  fail  to  show 
cTtoplasmic  granules,  although  exhibiting  nodal  thickenings  of  the  cytoreticulum 
which  sometimes  resemble  granules.  After  the  Nocht-Romanowsky  stain  all 
lymphocytes  usually  show  a  variable  number  of  large  and  small  violet-stained 
gramiles,  and  in  some  of  the  larger  cells  the  number  of  these  granules  ap- 
proaches that  of  the  myelocyte.  The  nuclei  of  l;>iuphocytes  usually  contain 
nodal  thickenings  resembling  nucleoli.  While  the  nuclei  of  lymphocytes  are 
usually  spheroidal,  there  occur  in  normal  blood,  and  especially  in  lymphemia, 
medium-sized,  strongly  basophilic,  hyaline  leucocytes  with  incurved  or  sub- 
divided nuclei,  which  must  be  classed  with  lymphocytes. 

2.  Large  mononuclear  leucocytes  may  be  only  slightly  larger  than  lympho- 
nles,  but  many  of  them  are  the  largest  cells  seen  in  normal  blood.  Their  pro- 
toplasm is  slightly  basophilic  and  very  finely  reticular,  with  nodal  thickenings 
often  resembling  basic  granules,  while  other  cytoplasmic  granules  are  usually 
demonstrable  by  the  Nocht-Romanowsky  method.  Their  nuclei  are  vesicular, 
rather  coarsely  reticulated,  with  one  or  two  central  nodal  thickenings  resem- 
bling nucleoli,  but  no  true  nuclei  have  as  yet  been  demonstrated  in  these  cells. 
The  nuclei  may  be  circular,  or  horseshoe-shaped  (transitional  leucocytes),  or 
elongated.  In  Ehrlich's  triacid  solution  the  bodies  of  mononuclear  basophile 
cells  stain  very  faintly  red. 

3.  Polynuclear  leucocytes  are  two  or  three  times  as  large  as  the  red  cell. 
Their  protoplasm  is  reticulated  and  possesses  as  integral  parts  of  the  reticulum 
protoplasmic  neutrophile  granules  in  considerable  number.  The  reticulum  is 
otherwise  very  slightly  basophilic,  and  may  be  demonstrated,  with  basophilic 
^^ii  thickenings  or  granules,  by  methylene  blue.  Their  nuclei  are  elongated 
«id  constricted,  or  composed  of  two  or  more  lobes  usually  connected  by  threads 
of  chromatin.  These  lobes  are  coarsely  reticulated,  and  usually  possess  a 
<*ntral  nodal  thickening,  but  true  nucleoli  have  not  been  demonstrated.  The 
lobes  may  become  completely  separated  from  each  other. 
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4.  Eosinophile  lencocyies  vary  in  siEe  from  that  of  lymphocytes  t<»  lliat  nf 
polynnclear  leucocytes.  Their  protoplasm  contains  large,  strongly  acidophitc 
grannies  wljidi  are  belim-ed  to  he  integral  ptirts  of  a  cytoreticnliim  (  Heideti- 
hain,  Gulland).  Their  ntielci  are  coarsely  reticulated  and  nstially  bilolx^d,  the 
lobes  are  more  often  separate  tlian  in  the  neiitrophile  cellsj  and  tliey  etain  rather 
faintly  with  nuclear  dyes, 

5,  Masi-ci'Us  are  niononnclcar  or  polynnclear  cells  of  different  slices,  whrise 
cliaract^ristic  fcatnre  is  the  presence  of  large  and  small  strongly  basophile 
granules.  These  granules  do  not  reflect  the  pure  color  of  many  staiuB,  but 
arc  mvfnehromnti(\  especially  with  tliionin.  A  few  mast-cells  arc  nUvays  to  be 
found  ill  normal  bloo<l,  hut  when  present  in  any  eonsideral)lc  numW^rs  they  arc 
pathognomonic  of  myelogenons  lenkemia.  Tjovaditi  descrilios  small  acidophile 
granules  in  mast-cells.  The  mast-cell  of  the  blood  is  entirely  different  in 
appearance  from  the  mast-cell  of  the  tissues. 

Leucocytes  in  Patiiolooical  Blood, — Besides  the  above  forms  of  color- 
leas  cells  which  alone  are  present  in  normal  blood,  other  types  of  cells  are  seen 
in  the  circnlation  in  disease. 

Myelocfjim  are  mononuclear  cells  with  nentrophile  or  with  eosinophile  gran- 
ules.    Three  t\'pes  of  myelocytes  should  be  distinguished: 

(a)  Ehrlich's  myelocyte  is  a  medium-sized  cell  with  pale,  usually  central 
nucleus,  and  nentrophile  granules.  It  is  found  in  many  morbid  conditions, 
especially  in  leukemia  and  secondary  anemia.  Ehrlich  has  de^^cribed  m 
**  nentrophile  pseudfilymphocytes  "  very  small  myelocytes  with  densely  stain- 
ing nuclei,  which  were  seen  in  hemorrhagic  snuill-jMix* 

(&)  ComiVs  myelocyte  is  a  large  cell,  ranch  larger  than  a  j>olynnclear  leu- 
cocyte, with  pale  eccentric  nucleus  and  neutrophile  granules.  It  is  found  almost 
exclusively  in  myelogenons  lenkemia,  and  lesg  frequently  in  v.  Jaksch's  anemia. 

{e}  Eosinophile  myelocytes  may  resemble  the  eosinophile  eelk  of  normal 
blood,  except  that  their  nuclei  are  single.  Such  eells  are  abundant  in  mye- 
logenous leukemia,  occur  not  infrequently  in  v,  Jakscli's  anemia,  and  have  been 
found  in  myxedema  by  Mendel,  in  some  infeetifuis  diseases  by  Tiirek,  and  in 
pernicious  malaria  by  Biguami.  Or  their  granules  may  Ik*  of  exccssi\^e  si^, 
in  which  case  they  are  pathognomonic  of  myelogenous  leukemia.  Most  myelo- 
cytes possess  true  acidophile  nucleoli  (Jolly). 

Classification  of  Leuqocytes. — Although  the  leucocytes  were  discovered 
by  Nasse  in  1H35,  the  first  scheme  of  claBsificatiou  liased  upon  their  suppisiHl 
points  of  origin  w^as  offered  by  Virc^iow,  who  divided  the  colorless  cells  into 
lymphocyks  derived  from  the  lymph  nodes,  spfenocytes  from  the  spleen,  while 
polynuclear  cells  be  regarded  as  developmental  forms  of  the  mononuclear* 
Similarly,  Einhom,  a  pupil  of  Ehrlich,  classed  the  leucocytes  as:  (1)  lympho- 
eytea^  small  and  large,  derived  from  the  lympli  nodes;  (2)  luyelogrnons  cells 
(eosinophiles)  from  the  marrow,  and  (3)  large  mononuclear,  transitional,  and 
polvTiuclear  cells^  from  spleen  or  miirrow. 

In  1865  M.  Schultze  described^  the  leucocytes  as  (1)  nongranular  (large 
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and smaD  mononuclears)  ;  (2)  finely  granular  (neutrophiles),  and  (3)  coarsely 
granular  (eosinophiles  and  mast-cells).  He  believed  that  all  granules  and 
cells  represent  developmental  forms  of  one  series. 

Lowit's  classification,  based  on  the  morphology  of  the  nucleus,  included 
small  and  large  mononuclear  cells  (lymphocytes),  "  transitional "  leucocytes, 
and  polynuclear  leucocytes.  Regarding  solely  the  nucleus,  Lowit  found  no 
difficulty  in  deriving  all  leucocytes  in  one  series  of  cells.  It  remained  for 
Ehriich  to  establish  the  essential  distinction  between  leucocytes  by  demon- 
strating specific  microchemical  reactions  in  the  granules  of  Schultze. 

Ehriich  divided  the  anilin  dyes  into  three  main  groups:  (1)  Basic  dyes, 
as  hematoxylon,  methylene  blue,  thionin,  etc.,  act  as  bases,  uniting,  with  select- 
ive power  in  the  order  named,  with  the  acid  principles  of  cells  (nucleinic  acid). 
(2)  Acid  dyes,  as  eosin,  fuchsin,  aurantia,  act  as  acids,  and  unite  with  the 
basic  principles  of  cells.  (3)  Neutral  dyes.  When  certain  basic  and  acid 
dyes  are  mixed  a  compound  is  formed  of  modified  staining  qualities  which 
unites  with  certain  cell  structures  not  readily  stained  by  other  methods.  Such 
a  mixture  Ehriich  calls  a  neutrophile  stain,  an  example  of  which  is  the  triacid 
mixture.    Xeutral  red  seems  also  to  fall  in  this  class. 

According  to  their  reactions  to  these  dyes  the  granules  of  leucocytes  in 
human  blood  may  be  divided  into  three  main  groups,  basophile,  acidophile 
(oxyphile),  and  neutrophile,  and  on  these  grounds  the  present  classification 
of  leucocytes  is  based,  as  follows : 

1.  Basophile  Cells:  Mast-cells  (y-granules).  Granules  strongly  basophile. 
Lymphocytes.  Protoplasm  strongly  basophile.  Large  mononuclear  leucocytes. 
Protoplasm  slightly  basophile. 

2.  Neutrophile  Cells:  Polynuclear  leucocytes.  Neutrophile  (e)  granules. 
Myelocytes.     Neutrophile  granules. 

3.  Eosinophile  Cells:  Eosinophile  leucocytes.  Large  acidophile  granules 
ia^ranules).     Eosinophile  myelocytes.     Large  acidophile  granules. 

Ehriich  also  described  ^-granules  which  are  amphophile,  stain  by  both 
basic  and  acid  dyes,  and  are  found  in  some  marrow  cells,  and  S-granules  which 
are  small  basophile  granules  said  to  occur  in  some  mononuclear  cells. 

In  estimating  the  leucocytes  in  both  health  and  disease  one  is  confronted 
W  a  great  variety  of  disturbing  factors,  including  the  causes  of  distinct  physi- 
ological leucocytosis,  the  individual  peculiarities  of  the  subject,  and  the  ordi- 
iiary  variations  in  the  local  condition  of  the  part  from  which  the  blood  is  taken. 
All  that  has  been  said  regarding  accidental  variations  in  red  cells  applies  equally 
to  leucocytes,  and  one  must  carefully  consider  the  effects  of  vasomotor  phenom- 
^  of  changes  in  the  volume  of  plasma,  and  of  the  presence  of  inflammation 
or  edema.    It  should  be  remembered  that  while  the  leucocytes  remain  nearly 
^onn  in  the  great  vessels,  their  proportions  in  the  capillary  circulation  may 
Aange  more  rapidly  than  those  of  the  red  cells,  owing  probably  to  chemotactic 
influences.    The  most  common  sources  of  error  may  be  avoided  by  taking  speci- 
^M^  a\)out  four  hours  after  a  meal  and  at  the  same  hour  each  day. 
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Pkopoktionr  of  Various  Forms  ok  Leucocytes. — The  proportions  of 
tbc  different  forms  of  leue(X*ytes  in  normal  blood  are  even  less  fixed  than 
their  numbers.  Ehrlieh's  figures  may  well  serve  as  a  standard  for  heahhy 
adults. 

Lymphocytes^  twenty-two  to  twenty-five  per  cent. 

Large  mononuclear  and  transitional  leucocyieSy  two  or  four  per  cent. 

Polynuclear  neufrophlle  leucocyteSy  seventy  to  seventy-two  per  cent 

Eosinophile  cells,  two  to  four  per  cent. 

Mast-cells,  one  half  to  two  per  cent. 

The  chief  variations  from  these  limits  which  deserve  mention  are  the 
maximum  percentages  given  by  Rieder  for  lymphocytes  (thirty  i)er  cent)  and 
by  Liml)eck  for  polynuclear  leucocytes  (eighty  per  cent).  In  childhood  the 
proportion  of  lymphocytes  is  usually  much  increased  (fifty-five  to  sixty-six 
l)er  cent),  and  that  of  polynuch^ar  cells  correspondingly  diminished  (twenty- 
eight  to  forty  per  cent).     (Gundobin,  Rieder.) 

The  following  description  of  the  method  of  estimating  the  number  of 
leucocytes  in  the  blood  is  also  quoted  from  Ew^ing  ("  Clinical  Pathologj'  of  the 
Blood/'  second  edition,  1J)()3,  page  41  et  seq,): 

The  Estimation  of  Leucocytes. — The  leucocytes  may  be  counted  by  a  method 
which  requires  a  special  mixing  pipette,  yielding  a  dilution  of  blood  in  the  pro- 
portion of  1:10,  and  a  diluting  fluid  (three  per  cent  acetic  acid,  tinged  with 
gentian  violet)  which  dissolves  the  red  cells,  leaving  only  the  stained  leucocytes 
to  he  counted.  The  same  chamber  is  used  as  for  counting  red  cells,  and  the  same 
procedure  is  followed.  All  the  leucocytes  in  1  sq.  mm.  having  been  counted, 
the  result  is  multiplied  by  100,  giving  the  number  of  leucocytes  per  cubic 
milliineter.  The  disadvantages  early  recognized  in  this  method  are  the  expense 
and  inconvenience  of  an  extra  j)ipette,  and  a  second  diluting  fluid,  the  time 
required  in  prej^aring  a  second  specimen,  the  larger  quantity  of  blood  required, 
the  difficulty  sonietiiues  encountered  in  distinguishing  leucocytes  from  the  detritus 
of  red  cells,  and  the  impossibility  of  separating  and  evenly  distributing  the  cohesive 
leucocytes. 

This  method  has  gradually  been  replaced  to  a  large  extent  by  the  practice  of 
counting  leucocytes  in  the  same  specimen  prepared  for  counting  the  red  cells.  In 
1892  the  writer  found  that  he  secured  more  uniform  results  with  the  latter  method, 
and  has  since  found  no  inducement  to  return  to  the  former. 

The  Counting  of  Lcucovyics  in  the  Same  Preparation  with  the  Red. — ^This 
method  requires  the  Zappert  Chamher,  which  was  originally  devised  by  Elsholz  for 
the  estiuiation  of  eosino})hile  cells  in  fresh  blood.  Various  modiflcations  of  the 
ruling  in  tiiis  chamber  have  been  emi)loyed,  one  of  which,  made  by  Leitz,  at  the 
writer's  suggestion,  is  represented  in  Fig.  13. 

With  this  chamber,  using  a  Leitz  lens  No.  7,  it  is  possible  to  count  over  9  sq.  mm-i 
which  gives  almost  as  many  leucocytes  as  an*  counted  in  the  other  method.  WheC 
the  leucocytes  are  normal  or  reduced  in  number,  it  is  necessary  to  count  all  thet^ 
are  in  the  available  9  sq.  mm.,  and  if  the  num])er  is  very  low  it  is  advisable  t< 
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prepiu^  a  second  epecimeE  in  the  tliaiiiber  and  count  the  white  cells  in  18  sq.  miiu 
When  the  leucocytes  are  increflBed^  0  sq,  mm.,  or  in  cases  of  leukemia,  S  sq,  mm., 
will  jdeld  a  nunit>er  large  enough  to  insure  an  accurate  result 

In  order  to  make  the  leuccjt^teii  visilile,  Tomons  ffuid  or  other  solution  should 

contata  enough  methyl  violet  to  stain  the&e  cells  distinctly*    With  a  little  practice 

eye  very  readily  picks  out  the  bluish^  highly  refractive  leucocytes. 

What  has  heen  said  regarding  the  condition  of  the  local  circulation,  and  the 

effects  of  pressure  in  expressing  tlie  blood,  is  to  he  specially  emphasized  when 

estimating  the  nuniber  of  Icueotytes  in  a  &|K;cinicn  of  bhjod, 

Computation.^-\y\\ida   the  number  of  leucocytes  counted  hy  the  numljer  of 
square  millimeters  traversed  in  the  count  and  multiply  by  1,000.    The  result  is  tlie 
jnnbex  of  leucocytes  f>er  cubic  millimeter  of  blood. 

If  the  original  dilution  is  1 :  2Wy  which  ought  not  to  he  employed  except  in 
nf  leukemia,  the  multiplier  is  2J}W,     Thus  if  54  leucocytes  are  counted  in 
eq,  mm,  (dilution  1:  100),  the  nunil>er  per  c.mm.  is  6,000  (54  -h  0  X  1,000). 

The  Enumeration  of  Eosinophile  Lcueorifies, — (a)  In  the  Same  Prcimraiion 
ik  ike  Bed  CelU — When  the  blood  is  diluted,  1 :100,  with  0.6  per  cent  salt  solu- 
ion  tinged  with  gentian  violet,  the  leucocytes  retain  their  natural  size  and  shape 
md  eosinophile  cells  can  be  readily  idenxificd  hy  their  large,  greenish^  refractive 
granules.  In  cases  of  myelogcDous  leukemia  this  method  is  satisfactory,  hut  when 
ihe  ei?^itis  are  present  ill  tl»eir  usual  numters  (one  to  five  per  cent),  one  must 
count  a  larger  nuniher  than  can  lie  found  by  this  method-  The  usual  exj>edient 
is  to  estimate  their  percentage  from  a  dried  si^ecimen  of  blood,  an*l  then  to  calcu- 
lati*  their  number  from  the  total  number  of  all  leucocytes  counted  by  other  methods. 

khus,  if  the  count  shows  12,000  leucocytes  per  cubic  millimeter,  and  the  dried  blood 
ide  shows  tft'o  per  cent  of  eosins^  their  uuuil»er  will  he  240  per  cubic  millimeter. 
This  method  is  sufficiently  accurate  for  clinical  purposes. 

(b)   Bif  }ft'ans  of  Thomas  8  pedal  Pipe  He  for  the  En  urn  era  lion  of  Leucocytes. 

— Klein,  MueUer  and  Keider,  and  Elsholz  have  employed  methods  for  t!ie  accurate 

«fUmate  of  cH>&inoptiile  colls  tidapied  to  finer  clinical  work  and  to  experimental 

rescmrch.     They  use  the  large  pii.>ettc  of  Thoma,  wiiicli  gives  a  dilution  of  1:  10. 

The  capillary  tul>e  is  filled  with  blood  to  the  mark  1,  and  the  bulb  is  half  filled 

with  the  following  solution:  watery  eosin  (two  per  cent),  7  c.c, ;  glycerin,  45  c.c; 

iq.  deet.,  55  c.c.     After  shaking  three  to  four  minutes  the  bulb  is  filled  to  the 

mA?k  2  with  the  following  staining  fluid:  aq.  de&t,  15  c*c,;  gentian  violet,  eonc, 

ifj.  m)L,  5  drops;  alcohol,  1  drop. 

In  specimens  thus  prepared,  both  neutrophile  and  eosuaopldle  leucocytes  are 
readily  diiitinguiBhedj  tfie  eosinopliile  cells  Wmg  particularly  brilliant.  The  red 
culls  are  dissolved  and  the  leucocytes  concentrated  so  that  a  sufficient  number  of 
eoiiiiophik  cells  may  be  counted. 

Zap|)ert*@  extensive  studies  of  eosinophile  leucocytes  were  conducted  with  speci- 
mens  diluted  in  the  large  pipette  of  Thoma,  by  the  followiug  solution ;  one  per  cent 
camc-iuid  goh,  5  ex.,  to  which  are  added  5  drops  of  a  filtered  mixture  (aq.  dest, 
JO  ccO  ;  glyterin*  10  c.c. ;  one  j>er  cent  watery  eosin,  5  c,c. 

The  llii^iuuxiiCAL  Examination  of  Blood  (Ewing).— The  greater  part  of 
iim  wtaniingtion  of  hlctotl  is  conducted  with  dry  stained  speirirnens.  To  prepare 
web  spei'imens  for  staining  one  requires  only  polished  gla^^s  slides  and  a  Biuisen 
g^  bumen    The  glass  slides  must  be  thoroughly  cleaned  with  soap  and  water, 
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dried,  and  kept  free  from  dust*    Passdng  them  a  few  times  tlirough  a  flame  facili- 
tates the  even  sjireadiug  of  the  cells, 

A  rather  small,  compact  drop  of  blood  expresBed  from  tlie  finger  tip  under 
the  usual  precautions  is  lightly  (^craped  of?  with  the  polished  edge  of  one  dide 
and  applierl  to  one  end  of  a  R^^ond  slide  wfiich  should  lie  on  firm  support.  When 
the  blood  has  spread  along  the  edge  of  the  eniearer  it  should  be  slowly  and  firni^^ 
drawn  over  the  surface  of  the  receiving  slide.  The  drop  should,  if  possible,  be  snflH 
enough  to  be  ejchausted  in  the  smeuringj  aud  the  thickneJis  of  the  layer  can  l>e  fuHf 
controUetl  by  the  de^ee  of  pressure.  The  blood  should  he  pushed  before  th^ 
smearer  and  not  traile<l  after. 

Many  prefer  to  use  cover-glasses  in  spreading  the  blood.  One  polished  cover- 
glass  is  touched  to  tlm  drop  of  blood  and  ajipHed  to  a  second  cover,  all  comeM 
projecting,  Wlicn  tlie  blood  has  spread  to  the  edges,  the  cover-glasses  are  gently 
spread  apart  w^ithout  pressure.  The  cover-glasses  should  be  handled  with  forceps, 
otherwise  the  moisture  of  the  finger  will  often  crenate  many  cells. 

The  wTiter  prefers  to  use  glass  slides,  finding  that  beginners  are  much  more 
successful  with  the  slides  than  with  cover-glasses;  that,  after  very  little  practice, 
every  specimen  can  be  spread  successfully;  that  forceps  ai'e  not  required;  that 
slides  may  be  handled  and  trftns[Jorted  williout  fear  of  breakage;  that  they 
necil  not  be  mounted,  and,  thercforOj  do  not  fade  like  cover-glass  specimeni, 
which  require  mounting  in  balsam;  that  they  may  safely  be  fi:$ed  in  the 
free  flame. 

After  spreading,  all  specimens  should  lie  well  dried  in  the  air-  They  may  then 
be  kept  for  weeks  if  wrapped  in  tissue  paper  and  kept  from  moisture,  but  it  i§ 
better  to  fix  them  at  once, 

Fuation — L  Heat. — In  routine  work  one  may  discard  all  other  methods  for 
that  of  firaiion  in  the  frrc  flame  of  a  Bumen  burnrr.  The  slide,  specimen  side 
up,  is  passed  slowly  through  tlie  finme  until  it  is  decidedly  too  Ijot  for  the  hand 
to  k^ar.  At  tlris  temperature,  which  prohahly  varies  between  110*"  and  150°  C^ 
fixation  is  complete  in  one  to  two  minutes, 

A  little  practice  will  give  the  confidence  necessary  to  heat  the  slides  hot  enough, 
as  one's  initial  failures  from  this  method  almost  always  result  from  incompl^ 
fixation  and  subsequent  vacuolization  of  the  red  cells.  Overlieated  slides  can 
usually  he  seen  to  change  color  in  tlie  flame,  after  which  the  red  celle  stain  yellowish 
with  eosin.  The  beginner  is  strongly  recommended  to  perfect  himeelf  in  this  f^imple 
method  of  fixation, 

SmaU  ovfins  provided  with  a  thermometer  are  made  for  the  fixation  of  blood 
slides,  and  may  l>e  used  wiien  many  spcimens  are  in  hand,  or  when  one  does  not 
care  to  risk  the  free  flame.  Specimens  should  be  exposed  five  to  ten  minutes  to 
a  temperature  of  lirr  to  120°  0* 

2.  .4^coA<7/.^Fixation  for  ten  to  thirty  minutes  in  ninety-seven  per  cent  alcohol. 
Of  in  equal  parts  of  alcohol  and  ether,  is  a  very  reliable  method  in  general  use. 
Specimens  may  be  left  in  alcohol  twenty-four  hour?,  hut  do  not  then  stain  quit« 
so  well.  There  a]>|wars  to  be  no  advantage  in  adding  ether  to  the  alcohol,  which 
even  without  mixture  wnth  the  more  volatile  agent  must  frequently  be  replaced. 
Methyl  alcohol  fixes  much  more  rapidly  than  ethyl,  rc<]uiring  only  one  to  two 
minutes.  It  may  be  advantageously  employed  as  a  routine  fixative,  and  it  fs  used 
as  a  combined  fijcative  of  blood  and  solvent  of  dyes  in  Jenner'e  and  Goldhom'i 


DISEASES   OF  WOUNDS  111 

stains.    Fixation  in  alcohol  is  to  be  specially  recommended  for  the  malarial  para- 
site, but  is  unsatisfactory  when  Ehrlieh's  triacid  stain  is  to  be  used. 

3.  Fixation  by  Vapors, — Specimens  may  be  fixed  by  being  laid,  specimen  side 
dovD,  over  a  wide-mouthed  bottle  containing  twenty-five  per  cent  formalin,  to 
which  the  exposure  is  five  minutes,  or  two  per  cent  osmic  acid,  to  which  expose  two 
minutes.  Both  these  fluids  have  to  be  replaced  frequently,  they  considerably  alter 
the  staining  relations  of  the  blood  cells,  and  are  inferior  to  other  methods  of 
fixation. 

4.  Fixation  without  Drying. — Jolly  and  others  claim  that  fixation  after  drying 
destroys  many  of  the  essential  characters  of  leucocytes,  which  may  be  demonstrated 
in  specimens  fixed  while  moist  in  solutions  of  chromic  acid.  Flemming's  stronger 
solution  gave  the  best  results  in  Jolly's  hands  (one  per  cent  chromic  acid,  15  parts; 
two  per  cent  osmic  acid,  4  parts;  glacial  acetic  acid,  1  part).  Other  fixatives 
recommended  for  the  same  purpose  are  saturated  bichlorid  in  0.6  per  cent  salt 
solution  (Hermann's  fluid).  All  these  fixatives  undoubtedly  give  better  demon- 
stration of  nuclear  structures  and  mitotic  figures  than  can  be  obtained  after  fixation 
with  drying. 

Methods  of  Staining  Dry  Blood  Specimens. — 1.  Eosin  and  Methylene  Blue. — 
The  solutions  required  are :  a  saturated  alcoholic  solution  of  Ehrlieh's  blood  eosin ; 
a  saturated  watery  solution  (one  per  cent)  of  Ehrlieh's  rectified  methylene  blue. 
The  latter  should  be  at  least  one  week  old,  as  fresh  solutions  lack  selective  quality 
and  stain  the  specimen  diffusely.  After  several  weeks  methylene  blue  in  solution 
diminishes  in  staining  power,  while  the  alcoholic  eosin  absorbs  water,  and  becomes 
less  selective  and  mor^  powerful. 

In  staining,  flood  the  specimen  with  eosin  for  a  few  seconds  and  wash  in  water. 
If  the  stain  is  not  effective  add  more  eosin,  but  the  water  on  the  slide  dilutes  the 
alcohol  and  renders  the  second  application  of  eosin  much  more  powerful  than  the 
first  Xext  flood  the  specimen  repeatedly  for  one  minute  with  methylene  blue, 
wash  hastily  in  water,  and  dry. 

This  method  may  be  recommended  for  all  ordinary  examinations.  The  blood 
i»  stained,  thus  readily  distinguishing  the  various  forms  of  normal  leucocytes. 
It  does  not  stain  neutrophile  granules  in  leucocytes  unless  the  action  of  eosin 
has  been  prolonged,  in  which  case  the  neutrophile  leucocytes  can  be  distinguished 
from  the  eosinophile  only  by  the  size  of  the  granules.  Its  chief  advantage  is 
the  dear  differentiation  of  basophilic  leucocytes  and  of  nuclear  structures.  It 
clearly  demonstrates  the  malarial  parasite,  but  in  this  field  is  greatly  inferior  to 
Xocht*8  method.  Its  chief  disadvantage  is  the  danger  of  overstaining  with  eosin, 
wiuch  prevents  the  full  action  of  methylene  blue. 

2.  Ehrlieh's  Triacid  Mixture. — ^This  fluid  has  the  following  composition : 

Saturated  watery  solution  of  orange  G 120-135  c.c. 

Saturated  watery  solution  acid  fuchsin 80-165  c.c. 

Saturated  watery  solution  methyl  green 125  c.c. 

To  these  add : 

Aqua 300  c.c. 

Absolute  alcohol 200  c.c. 

Clycerin 100  c.c. 
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The  attempt  to  prepare  this  mixture  is  not  always  successful.  The  amalle: 
quantities  of  orange  (i  and  acid  fuchsin  are  best  employed,  and  the  solution  o: 
methyl  green,  well  seasoned,  sliould  be  added  slowly,  with  stirring,  to  the  mixture 
of  the  other  dyes.  The  water  sliould  be  added  next,  then  the  alcohol,  and,  finally^ 
the  glycerin,  with  constant  stirring.  After  standing  one  week  the  mixture  is  readj 
for  use.     (Triibler's  preparation  of  this  mixture  is  in  the  market  and  is  reliable. 

In  staining  it  is  only  necessary  to  flood  the  specimen  with  the  dye  for  one  to 
two  minutes,  and  wash  liastily  in  water.  It  cannot  overstain,  but  overheated 
specimens  are  usually  faint,  and  the  red  cells  are  yellowish.  It  stains  neutrophile 
and  eosinophile  granules  deep  red,  the  latter  being  distinguished  by  their  size.  It 
is,  tlierefore,  indispensable  in  tlie  diagnosis  of  leukemia.  It  is  a  poor  nuclear  stain, 
fails  to  demonstrate  tlie  structure  of  normal  mononuclear  leucocytes,  and  does  not 
stain  the  malarial  parasite.  On  account  of  the  uniformity  of  its  results  many 
prefer  it  to  eosin  and  metliylene  blue  as  a  routine  method. 

3.  Jenners  Stain. — Jonner's  method  of  fixing  and  staining  blood  has  now  with- 
stood sufficient  trial  to  warrant  its  acceptance  as  one  of  the  most  important  recent 
methods  in  blood  technics.  The  specimens  are  fixed  and  stained  in  the  same  solu- 
tion, which  is  prepared  as  follows:  equal  parts  of  1.2  per  cent  to  1.25  per  cent  of 
watery  solution  of  Griibler's  yellow  water-soluble  eosin  and  of  one  per  cent  wateiy 
solution  of  Griibler's  medicinal  methylene  blue  are  mixed  together  in  an  open  basin, 
thoroughly  stirred,  and  allowed  to  stand  twenty-four  hours.  The  mixture  is  then 
filtered,  dried  in  the  air,  or  oven,  at  55°  C,  the  filtrate  powdered,  shaken  up  with 
distilled  water,  and  washed  on  a  second  filter.  It  is  again  dried,  powdered,  and 
stored  in  bottles  for  use.  The  stain  is  prepared  by  dissolving  0.5  gm.  of  the  pow- 
der in  100  c.c.  pure  methyl  alcohol   (Merck's  "for  analytical  purposes"). 

Very  thin  smears  of  blood,  made  on  thoroughly  clean  slides,  are  dried  in  the 
air.  The  dye  is  j)oured  on  the  specimen,  and  staining  is  comj)lete  in  one  to  three 
minutes.  The  sj)eciniens  are  washed,  preferably  in  distilled  water,  until  of  a  pink 
color,  which  usually  appears  in  ten  seconds.  All  the  cells,  their  nuclei,  and  the 
various  gnuniles  are  well  diiTerentiated,  while  the  malarial  parasite  is  densely 
stained  and  only  in  the  larger  parasites  does  the  chromatin  fail  to  appear  deeply 
red  stained.  For  this  last  purpose  the  method  is  inferior  to  Nocht's.  The  powder 
or  fluid  dye  may  be  obtained  from  New  York  dealers. 

Normal  Variations  of  Lkucocytes. — In  health  the  number  of  white 
cells  in  the  blood  varies  within  wide  limits  from  a  variety  of  causes.  The 
number  is  higher  in  the  new-born  than  in  adults,  greater  after  the  ingestion  of 
food,  greater  during  pregnancy.  In  the  healthy  adult,  the  number  may  vary 
in  diflFerent  subjects  and  at  different  times — according  to  Kieder,  between 
0,000  and  4,200.  Still  wider  variations  occur,  according  to  other  observer^ 
The  diflFerent  forms  of  whit(^  cells  also  vary  greatly  in  the  proi>ortions  oi 
their  occurrence.     Ehrlich's  figures  for  healthy  adults  are  as  follows: 

Lymphocytes   22-25  per  cent. 

Large  mononuclear  and  transitional  leucocytes 2-4         " 

Polynuilear  neutrophile  leucocytes   70-72         " 

Eosino])hile   cells 2-4         " 

Mast-cells 0.5-  2 
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Pathological  Leucocytoses. — Pathological  leiicocytoses  oociir  after  hem- 
orrhage, as  the  result  of  cachexias,  as  an  ante-iuorteni  condition  in  various 
diseases,  and  as  the  result  of  inflammations.  From  a  practical  point  of  view 
in  surgical  diagnosis,  inflammatory  leucocytosis  is  the  most  important  variety, 
and  it  is  to  be  borne  in  mind  that  in  this  condition  the  polynuclear  forms  are 
those  chiefly  concerned  in  the  increase. 

The  pkactical  diagnostic  value  of  the  leucocyte  count  in  pyogenic 
INFECTIONS  may  be  summarized  as  follows: 

1.  In  the  presence  of  an  evidently  acute  and  intense  purulent  infection, 
absence  of  leucocytosis  indicates  that  the  system  is  making  but  feeble  efforts 
to  overcome  the  infection;  a  high  percentage  of  polynuclear  cells  is  always 
pre;?ent ;  the  prognosis  is  grave. 

2.  In  the  case  of  abscesses  or  other  localized  purulent  collections  which 
have  existed  for  some  time,  absence  of  leucocytosis  indicates  that  the  bacteria 
are  dead,  or  that  the  pus  is  entirely  shut  off  from  the  general  circulation;  i.  e., 
encapsulated  by  granulation  or  fibrous  tissue. 

3.  The  above  conditions  excepted,  pyogenic  infections  are  regularly  at- 
tended by  an  increased  number  of  leucocytes  in  the  blood ;  the  increase  involves 
a  relative  increase  of  the  polynuclear  forms. 

4.  A  high  degree  of  leucocytosis  indicates  an  intense  process,  although  the 
inflammatory  focus  may  be  large  or  small. 

5.  A  steadily  increasing  number  of  leucocytes  or  a  relative  increase  in  poly- 
nuclear cells  indicates  that  the  inflammatory  process  is  increasing  in  extent 
or  in  severity,  or  both. 

6.  A  sudden  marked  increase  in  the  leucocyte  count  indicates  often  that 
the  purulent  infection  has  invaded  new  structures — a  joint,  the  peritoneum, 
the  cranial  cavity — or  that  the  process  is  spreading  rapidly. 

7.  Deep-seated  foci  of  suppuration  not  accessible  to  ordinary  methods  of 
examination — such  as  lie,  for  example,  in  the  medulla  of  the  long  bones,  in 
the  perirenal  connective  tissue,  in  the  liver,  or  in  the  venous  sinuses  of  the 
cranium — may  give  rise  to  leucocytosis  before  any  apparent  local  signs  or 
s}Tnptoms  exist  In  such  instances  the  leucocyte  count  may  aid  greatly  to 
establish  a  probable  diagnosis. 

8.  A  moderate  increase  of  leucocytes  is  15,000  per  cubic  millimeter;  a 
large  increase  is  30,000 ;  above  that  number  is  very  high  indeed,  and  indicates 
an  intense  infection. 

9.  After  an  abscess  or  other  inflammatory  focus  has  been  evacuated,  the 
iiumber  of  leucocytes  falls  slowly  or  rapidly  until  the  normal  number  is  reached 
after  a  variable  time.  A  subsequent  rise  often  indicates  imjx?rfect  drainage 
f'r  pocketing  of  pus. 

10.  A  number  of  conditions  may  arise,  either  independently  or  after  sur- 

pcal  operations,  such  that  a  suspicion  may  be  aroused  of  the  presence  of  pus. 

•^  normal  leucocyte  count  and  a  low  polynuclear  count  are  valuable  aids  in 

enminating  a  py<^;enic  infection.     Such  are  typhoid  and  malarial  fevers,  many 
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){  voVw  affectiiiir  tlie  aUkn 


the  bill 


il  orpuiH — tlio  kidn 
tlip  inti'stine,  tlu^  iih.*rus — iilso  alMliuiiiiial  nriiralghis* 
apix*ndieiti»,  (.'hapter  XXIX*  {av  further  detHiU.) 

Pyemia, — Pveniia  is  that  form  of  pyogenic  infection  in  which  disseminated 
foci  of  aijppnriition  are  prod  need  by  tlie  lodcnnent  of  infect  iona  emboli  in  the 
small  arteries  and  eapilhirii^s,  Tlie  enilxdi  ori*iinate  in  infeeteil  thrundii  furnuxl 
in  veinSj  the  seat  of  a  throuibophlebitis,  caused  by  the  growth  in  the  vein  of 
one  or  other  of  tlie  puss-prod  vicing  niicro>>efi.  The  vein  in  ay  be  infwted  from 
without  by  extension  through  its  walk  of  an  infeetious  iuilanunation  of  the 
surrounding  tiasuesj  or  bacteria  in  the  circulating  hlmnl  may  in  certain  situa- 
tions become  adherent  to  tl»o  wall  of  tho  vein,  there  to  grow  and  nmltiply.  An 
infected  thrombng  is  tbus  formed,  and  may  Ixjeonie  the  source  of  eudKxli  vvliich 
lodge  in  distant  parts.  When  such  oiuholi,  Ix^aring  actively  grnwing  pus 
microbes,  finally  lodge  in  a  minute  vessel,  the  area  snpplied  by  such  vessel 
becomes  aneuiic^  tlio  microbes  s|)eedi]y  multiply  in  its  sid)!^tancc,  and  a  focus 
of  suppuration — an  abscess — is  thereby  foruied.  Any  of  the  pus-j)rtKlucing 
organisms  may  cause  pyemia.  One  or  other  of  tfie  pyogenic  staphylococci 
oftener  than  others^  and  tlie  Staphylococcus  pyogenes  aureus  very  com- 
monly* 

1,  Pyemia  may  originate  from  an  infected  wound  at  any  time  nntil  healing 
is  complete, 

2,  From  any  purulent  focns  in  the  tissnes  containing  living  pns  niicrolies, 
irrespective  of  the  age  of  a  neb  a  focus;  i,  e*^  after  an  iufected  wound  lon^ 
healed, 

3,  As  the  resnlt  of  sul^cntaneous  injurieSy  usually  of  a  trifling  cliaractcr, 
which  have  produced  a  place  of  dinnnished  resistance  in  a  sitnatiini  favnralili* 
to  the  implantation  npon  tlie  inner  walls  of  small  veins  of  pns-prodncing  gt»nm 
circulating  in  the  blood  (osteomyelitis). 

Tlie  dis<:*ase  is  chiiraetcrized  by  the  formation  of  abscesses  in  various  situa- 
iionSf  by  fever  of  an  iniermiUent  type^  and  by  ckiUs,  The  chills  are  iisnally 
accompanied  by  a  sudden  nuirkerl  rise  of  temperature^  and  are  g<*nerally  a 
part  of  the  reaction  of  the  system  to  the  lodgment  of  a  new  embolus  ami  i\n* 
fonnation  of  a  new  fociia  of  suppuraticm*  In  the  course  of  a  few  hour* 
the  tenj]x^ratnre  falls  to  nonnal  or  below,  and  tins  fall  is  accompanied  by 
sw^eating. 

Methods  of  Infection  and  Vaeieties  ok  Pyemia. — For  purposes  of 
description  we  may  divide  cases  of  pyemia  into  several  groups;  Those  in  wbicli 
there  exists  an  infected  wound^  old  or  recent,  or  an  aeufe  or  ehronif*  Huppuvativ^ 
procfs.^  readily  iiccc*ssihle  to  observation,  ami  tlios**  arising  from  some  huldvn 
focus  of  pus  not  readily  recognized  on  snpt*rfieial  examinationj  due  to  a  wonnd 
already  long  healed  or  to  an  encap^^tdafed  pttfi  fonw  containing  living  niierol»es 
suddenly  set  free  in  the  circulation^  or  to  some  acute  procc*ss  originating 
apparently  de  nova^  and  so  situated  that  local  signs  and  s^Tiiptoms  are,  for  & 
time  at  least,  not  distinctive.     In  tliose  cases  following  a  recent  injury,  or  an 
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mfliiiriDiatory  condition  whose  signs   and    symptoms   are  evident^    the 

dia^ods  of  pyemia  offers  no  difficulties-     In  those  arising  after  a  wound  liaa 

^yng  beefi  heale<I,  or  from  some  hidden  and  iinsuspected  inflanmmtory  fr>rHs, 

Rfcr  m  time  at  least  (lie  diagnosii  may  not  \m  clear.     To  tliis  category  btdong 

tome  eases  of  acute  osteomyelitis  of  the  long  bones. 

Certain  kinds  of  injuries  and  dir^cHBes  are  e8pt*(4ally  liable  to  the  occiirrencQ 

»ut  pyemia-     Compound  fractures  of  the  long  bt>nes  were,  in  preautiseptif  days, 
feiy  commonly  followed  by  death  from  this  cause;  infected  wounds  of  large 
jflbts;  severe  crusldng  injuries  of  the  extreniitiesj  if  neglected.     Among  dis- 
-  thmy  carbuncle  of  the  Vip  au<l  eTysi|Mdas  of  the  face  are  sometimes  followed 
f  bv  pvc'uiiii  due  to  thrombophlebitis  of  veins  communicating  with  the  sinuses 
of  the  cranium ;  inflamuiation  of  the  middle  ear  and  mastoid  process  of  the 
teit|>r>ral  bone  due  to  the  close  proximity  of  tlie  sipuoid  sinus.     Septic  infee- 
tioin^^f  the  interior  of  ihe  uterus  sonietiiues  lum  p3'cuiia  as  a  sccjuel.     Buppura- 
tive  lesions  of  the  intestines — ^notably  appendicitis — are  sometimes  folloAved 
by  I  tlirombophleldtis  of  the  veins  of  the  mesentery;  in  this  uuiuuer  the  infotr- 
(m  is  carried  to  tlie  branches  of  the  jKjrtal  vein  in  the  liver,  and  a  suppura- 
tive ppoeess  k  thiis  inaugurated  in  the  liver  substance  around  the  branches 
4  this  vein. 

The  metastatic  abscesses  of  pyeniia  oc<!ur  in  many  situations.  The  heart  and 
Imipare^  of  course*,  the  orpms  through  which  tht^  eudHili  must  first  pass,  and 
ateoesscs  in  the  heart  muscle,  or  sometimes  cndtK*arditis  or  pericarditis,  result. 
AbsctS!?es  in  the  lungs  are  common;  numy  of  the  end^oH  are  small  enough  to 
piM  through  the  lung  capillaries^  enter  the  general  eirculati<m,  and  hiclge  in 
tW  kidneys,  the  liver,  the  spleen,  the  muscles,  bones,  joints,  lymph  glands,  the 
pirotid,  the  brain,  or  otlier  tissues,  to  l-ux^ouie  centers  of  suppuration. 

Clinical.  Coi.'RSE.-^The  course  of  the  disease  varies  a  gofKl  deal  in  differ- 
dkt  mm.  In  the  most  acute  forms  an  intense  septicemia  coexists^  and  the 
secondary  foci  hardly  have  time  to  produce  symptotus  l)efore  death  fx^curs — 
flftea  after  eight  or  ten  days  or  less.  Subacute  eases  run  their  course  in  three 
Of  four  weeks,  ami  chrfaiic  eases  may  last  for  many  months.  In  the  more 
pidk  fatal  cases  the  secondary  foei  are  often  numerous,  and  situated  in  the 
■era.  In  those  which  are  less  acute  the  metastatic  foci  are  usually  fewon 
Tbf)-  amy  be  situateil  in  the  visei*ra,  or  quite  often  in  the  bones,  joints,  or 
muicles.  The  presence  of  the  secondary  abscesses  may  give  rise  t^o  marked 
sTOploms  or  to  none  at  all,  according  to  whether  they  seriously  interfere  with 
iin|Toriant  functions  or  not. 

An  endwarditis,  a  plcuritis,  a  nepliritis  will  be  recognized  by  the  ordinary 
I  of  thest*  conditifms;  a  brain  abscess  or  a  ujcningitis  will  produce  symp- 
niorf*  or  less  characterishc,  etc:  headnche,  delirium,  coma,  or  paralysis 
of  special  senses  or  groups  of  muscles.  Pyemic  abscesses  in  tlie  muscles  and 
in  jmatH,  and  in  fact  in  all  ordinarily  accessible  regions,  usiudly  give  rise  to 
a  far  W  inN*us<^  inflanmuitory  reaction  than  do  ordinary  acute  prncesses. 
Thej  are  therefore  less  painful  and  less  tender,  and  may  only  be  disco%'ered 
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by  accident,  since  redness  of  the  skin  overlying  the  abscess  is  often  absei 
The  presence  of  swelling  and  fluctuation  in  a  joint  or  the  formation  of  a  rath 
diffuse  fluctuating  or  boggy  swelling  in  the  muscles  of  a  limb,  and  perha 
a  complaint  of  slight  pain  or  mere  discomfort  from  the  patient,  may  be  i 
to  attract  attention  to  an  abscess  which  may  contain  a  pint  of  pus. 

Symptoms. — The  symptoms,  constitutional  and  local,  of  pyemia  vary 
good  deal  according  to  the  degree  of  accompanying  septicemia,  the  acute 
chronic  course  which  the  disease  may  assume,  and  the  situation  of  the  met 
tatic  foci.  If  pyemia  begins  while  the  individual  is  suflFering  from  an  infect 
w^ound  or  acute  septic  inflammation,  the  occurrence  of  a  chill  and  a  sudd 
rise  of  temi)erature  to  104°  to  106°  F.,  followed  by  as  rapid  a  fall,  nearly 
to  the  normal,  and  profuse  sweating,  will  at  once  lead  to  the  suspicion  of 
embolic  metastasis.  The  pulse  undergoes  a  corresponding  elevation  along  wi 
the  temperature,  but  remains  rather  rapid  after  the  temperature  has  decline 
The  occurrence  of  subsequent  cliills  and  abrupt  elevations  of  temperature 
usually  quite  irregular;  these  may  succeed  one  another  several  times  in  twen 
four  hours,  or  every  day,  or  every  tw^o  or  three  days,  or  there  may  be  int 
missions  of  a  number  of  days;  during  these  intermissions  there  may  be  mod 
ate  fever  of  a  continuous  or  remittent  type,  or  none  at  all.  When  the  chil 
fever,  and  sweats  occur  regularly,  the  general  signs  and  symptoms  may  clos< 
resemble  malarial  fever.  The  pulse  remains  rapid  even  during  these  int 
missions. 

Throughout  the  disease  there  is  loss  of  appetite,  a  coated  tongue,  often 
foul  breath — sometimes  the  odor  of  the  breath  is  cadaveric  in  character,  sor 
times  of  a  sweetish,  sickening  quality ;  nausea  and  vomiting  are  not  imconim< 
As  the  disease  progresses,  diarrhea  is  often  developed ;  the  skin  becomes  ting 
with  yellow — this  jaundice  is  usually  of  a  hematogenous  origin,  less  often  it 
due  to  a  catarrhal  inflammation  of  the  intestine,  causing  obstruction  at  1 
mouth  of  the  conmion  bile  duct,  sometimes  to  metastatic  abscesses  in  the  liv 
The  spleen  is  enlarged  and  often  palpable.  The  mind  usually  remains  ch 
unless  septicemia  is  also  present.  The  patients  are  restless,  often  irritable,  a 
annoyed  by  lights  and  noises.  They  are  anxious  and  depressed ;  they  sic 
but  little.  After  each  chill  and  rise  of  temperature  with  the  formation  oi 
new  metastasis  the  condition  of  the  patient  is  distinctly  worse.  Emaciation 
progressive ;  food  is  swallowed,  but  not  assimilated ;  profound  anemia  is  de\ 
oped.  The  blood  changes  are:  a  rapid  diminution  of  the  number  of  red  cc 
and  hemoglobin,  with  more  or  less  marked  leucocytosis  of  a  character  simi 
to  that  which  occurs  in  other  suppurative  processes.  Petechial  heraorrhaj 
into  the  skin  are  not  uncommon. 

The  condition  of  the  original  wound  undergoes  a  marked  change  wi 
pyemia  occurs.  If  active  suppuration  has  l)een  going  on,  the  wound  dischai 
diminishes.  The  surface  of  the  wound  Ixvomes  pale,  dry,  and  shiny.  Existi 
granulations  become  an(»mic  and  flabby,  or  melt  aw^ay,  leaving  the  w^ound  s 
face  covered  by  a  grayish,  necrotic  pellicle.     The  suppurative  process  may, 
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the  other  hand,  advance  in  an  insidious  manner  without  lundi  external  evidence 
of  its  progresjs.  The  suteutaneoua  tissues,  the  muscles,  and  the  joint s,  and  the 
intenniij^cuhir  planes  of  ^  lirtili,  may  tliii^  be*  rapidly  but  insidiously  iiivadL^, 
and  new  alj&cesscs  may  tliua  appear  from  day  to  day  until  tlie  whole  limb  is 
riddled.  The  blood-vessels  may  undergo  ulceration,  and  dangerous  or  fatal 
Weeiling  may  occur. 

Tlic  ijctnirrence  of  each  new  el i ill  should  lead  to  a  careful  examination  for 
the  di^tection  of  a  new  abscess,  for  such  may  be  found  accessible  to  surgical 
treaUueut.  If  the  disease  is  fatal,  prostration  becomes  extreme,  and  death 
occviTS  from  exhaustion.  Unconsciousness  may  supervene  a  day  or  two  before 
tlie  falsi  issue.  Acute  eases  of  pyemia  are  almost  uniformly  fatal.  A  few 
snbaeute  cases  and  chronic  cases  recover  if  the  purulent  collections  are  few 
an<l  Accessible,  so  that  they  can  be  removed  or  evacuated.  11  et astatic  foci  in 
tbe  liver,  Itmgs,  spjleen,  brain,  or  kidney  are  more  dangerous  than  those  in  the 
miiselea  and  snbctitaneous  tissues*  The  intensity  of  the  accompanying  septi- 
Ltmifl  ha3  an  important  bearing  on  the  prognosis. 

In  thcise  eases  following  chronic  siijjpurative  lesions — ^such  as  chronic  otitis 
EipJiiij  chronic  osteomyelitis  with  sinuses,  chronic  superficial  ulcerations — ^the 
histfirv  and  the  presence  of  a  chronic  focua  of  suppuration  will  greatly  aid  in 
j^iblishing  the  diagnosis.  In  certain  situation*^  it  may  Ix^  possible  to  recog- 
#»  inflamed  and  thronilK>tic  vein^  as  hard,  tender  cords  proceeding  from  the 
(origin  of  the  infection  toward  the  heart.  Sometimes  the  venous  thrombosis  may 
give  rise  to  definite  signs  by  interference  with  the  circulation  of  the  part. 
Tims,  in  acute  osteomyelitis,  throuiboBia  of  the  deeper  veins  causes  swelling 
of  the  limb  and  dilatation  of  the  superficial  veins  of  the  affected  extremity. 
Tlimmbosis  of  the  cavernous  sinus  causes  bulging  of  the  eyeball  and  swelling 
«id  edema  of  the  eyelids  and  Cfmjunetiva. 

Tlie  soK^alled  cases  of  cryptogenic  pyemia — i.  e.,  cases  In  wdiicb  the  original 
tog  of  infection  is  hidden  or  insignificant — present  certain  difificulties  in 
dift^f>^is*  A  careful  examination  should  he  made  of  tbe  nose,  mouth,  throat, 
(UTS,  urethra,  bladder  and  prostate,  anus  and  rectum,  the  cutaneous  surface, 
\h  huph  glands  of  the  neck,  axil  he,  and  groins.  The  joints  should  be  care- 
Mi  v  insjjected,  and  palpated  for  signs  of  inflammation.  Points  of  tenderness 
AmU  be  sought  along  the  shafts  of  the  long  bones,  particularly  near  the 
epiphyseal  lines. 

(\rtain  diseases  shcmld  be  excluded^  Tn  malaria  leucoeytosis  is  absent. 
Tbre  is  of  I  en  a  malarial  bistors%  and  usually  the  malarial  organisms  may  be 
ilctecred  in  the  bhx)d.  Tbe  spleen  may  be  found  notably  enlarged  in  both 
<^iD(litioiis.  The  diseases  njost  likely  to  be  confounded  with  pyemia — notably 
that  form  of  the  disease  complicating  suppurative  inflammation  of  tbe  middle 
ear^-are  typlioid  fever  and  acute  miliary  tuberculosis. 

Malignant  endocarditis  may  closely  resemble  pyemia  with  numerous  visr 
R&ral  nietastases.  The  presence  of  endocardial  murmurs  and  the  absence  of 
*i|m  of  metastasis  may  bo  the  only  means  of  differentiation. 
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Differential  Diagnosis. — Hessler  has  prepared  a  table  intended  to  di£ 
ferentiate  these  conditions.  To  this  table  must,  of  course,  be  added  leucocy 
tosis,  or  at  least  a  high  polynuclear  count  in  pyemia.     It  is  here  quoted : 


Symptoms. 
Beginning: 


Running  from 
the  ear: 


Chills: 


Temperature: 


Sensorium: 


Headache: 

Vomiting: 
Delirium: 


Lung  symp- 
toms: 


Metastases: 


Appetite: 
Tongue: 


Otogenic  Pyemia. 

Sudden,  with  severe  head 
symptoms  —  dizziness, 
vomiting,  headache. 


Has  always  preceded. 


Frequently  recurring  after 
variable  intervals,  fol- 
lowed by  sweats. 

Highly  variable,  atjrpical, 
going  above  41®  C; 
often  subnormal. 


For    the    most    part    not 
influenced     in    typical 
cases;   disturbances    as 
a  result    of    headache, 
alternating  with  or  fol- 
lowing delirium. 
Severe,    one-sided,    varia- 
ble  near    the   ear   and 
occiput.    Increases  with 
pressure    on    the  neck 
(MacEwen). 
Frequent,  often  recurring 
with  the  other  signs  of 
brain  irritation. 
Frequent,     varying    with 
other  brain  symptoms, 
increasing   in   children 
to  convulsions. 
Rapidly  transitory,  scarce- 
ly to  be  demonstrated, 
varying  between  bron- 
chitis,    metastatic    ab- 
scesses   with    pleurisy, 
and   pyopneumothorax. 
Especially  frequent  in  the 
lungs,  rare  in  the  liver, 
in  all  organs  of  the  body. 
Ciood  at  first,  then  absent. 
In  mild  cases  not  coated. 


Typhoid  Fever. 

Begins  with  progressive 
prodromal  symptoms, 
disorders  of  the  general 
condition,  only  rarely 
(Liebermeister)  with  a 
chin  and  elevation  of 
temperature  to  40**  C. 

Accidental  complication, 
occurs  for  the  first  time 
in  the  fourth  or  fifth 
week. 

Rare. 


According  to  Wunderlich 
intermittent,  slowly  ris- 
ing and  falling.  Ab- 
sence of  temperature 
elevation  rare. 

Is  increasingly  disturbed 
at  the  end  of  the  first 
week ;  later,  mutter- 
ing combined  with  de- 
lirium. Picking  at  the 
bedclothes. 

Equally  distributed,  over 
the  head,  without  chan- 
ging- 


Rare. 


More  bland. 


Usually  bilateral,  bron- 
chitic,  in  posterior  lower 
portions. 


Acute  Miuary  an 
Meningeal      Tubei 

CUL08I8. 

Sudden  aggravation  of  a 
old  bronchial  catarrl 
with  dull  headache  an 
depression. 


A   complication   of  lun 
tuberculosis. 


Often  at  beginning  a  oi 
gle  chill,  shiverings  fn 
quent  in  course  of  th 
disease. 

At  the  beginning  contii 
uous  at  a  moderate  ek 
vation,  later  hectic,  s 
last  subnormal,  ofte 
like  that  of  tjrphoid. 

Only  slight  delirium;  li 
ter  sopor  and  coma. 


Dull,  variable,  equal  o 
both  sides. 


Frequent,    especially    i 
meningeal  tuberculosi: 

Especially   in    meningei 
tuberculosis. 


Breathing  disproportioi 
ately  rapid,  increase 
to  orthopnea.  Sound 
normal  or  only  lai^g 
r&Ies. 


Not  present. 


Not  present. 


Slight.  Slight. 

Dry,    coated,    protruded     Usually  remains  moist. 
with  tremor. 
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Sthptoms.  Otogenic  Pyemia. 

PvUe:  Hard,  full,  increased  fre- 

quency in  chills  and  fe- 
ver, disproportionate- 
ly high  in  sepsia 

Coum:  Irregular  in  the  intensity 

of  the  phenomena  and 
in  duration. 

Abdomen:  Rare  distention,  occurring 

after  the  second  week. 

Ro9ecla:  Lacking;  but  we  find  ele- 

vated red  flecks  not  dis- 
appearing on  pressure. 


Diarrhea:  In    severe   cases,    toward 

the  end,   then  watery, 

profuse,  fetid. 

Abdominal  Frequent       over       lower 

pom:  spleen  when  metastases 

are  present. 

SfUen:  Almost  without  exception 

enlaiged  and  palpable. 

Icterut:  Frequent,    in    mild   cases 

not  with  certainty. 
Dtaik:  In  'coma,  usually  by  em- 

bolism of  lungs. 
O^ifneurir       Often   very   clearly   pres- 
tw.  ent,  rarely  septic  retinal 

hemorrhage. 
Blood  nomi-      Gives,  when  positive,  dif- 
naiion:  ferent  kinds  of  micro- 

organisms (streptococci 
and  staphylococci). 


Typhoid  Fever. 

Hard  and  full,  later  soft, 
dicrotic,  80-100,  paral- 
lel with  temperature. 

Characteristic  tempera- 
ture curve  over  period 
of  three  to  four  weeks. 

Frequently  distended  in 
the  second  week. 

Characteristic  roseola  in 
second  week,  especially 
in  the  lower  breast  and 
abdominal  region,  not 
sensitive  on  pressure, 
often  elevated. 

Characteristic  pea-soup 
stools. 

Ileocecal  pain  in  the  sec- 
ond week. 

Constantly   swollen   and 

palpable. 
Rare. 

In  coma,  with  heart-fail- 
ure. 
Not  present. 


Only  typhoid  bacillus. 


Acute  Miliary  and 
Meningeal  Tuber- 
culosis. 

Disproportionately  high; 
120-150,  soft  and  small 


Irregular,  lasting  two  to 
three  weeks. 

Not  especially  distended. 

Lacking. 


Only  in  simultaneous  in- 
testinal tuberculosis. 

Usually  lacking. 


As    a    rule,    moderately 

swollen. 
Rare. 

In  coma,  or  collapse  with 
failure  of  lungs  or  brain. 

Not  present,  choroidal 
tubercles  frequently  de- 
monstrable. 

Frequently  tubercle  ba- 
cilli. 


CHAPTER    III 

SPECIAL  DISEASES  OF  WOUNDS 

ERYSIPELAS 

Erysipelas  is  an  acute  inflammation  of  the  skin  and  subcutaneous  tissues 
and  of  the  mucous  membranes,  characterized  by  a  sudden  onset,  a  tendency  to 
spread  slowly  or  rapidly  along  the  surface,  rarely  into  the  deeper  tissues,  and 
a  self-limited  course  of  variable  duration,  usually  with  complete  restitutio  ad 
integrvm  of  the  affected  tissues.  Suppuration  is  infrequent  The  disease  is 
usually  attended  by  marked  constitutional  symptoms,  including  fever.  Ery- 
sipelas is  caused  by  the  inoculation  of  a  wound  or  abrasion  of  the  skin  or 
mucous  membrane  with  the  Streptococcus  erysipelatis,  probably  identical  with, 
or  a  variety  of,  the  Streptococcus  pyogenes,  and  possessing  the  same  gross  and 
microscopic  appearances  as  well  as  identical  behavior  in  nutrient  media.  The 
cocci  occur  in  chains,  single  pairs  of  cocci  forming  the  links  of  the  chain. 
Single  cocci  are  from  0.3  to  0.4  /*  in  diameter.  The  Streptococcus  pyogenes 
may  be  stained  with  any  of  the  anilin  colors  and  by  Gram's  method.  If  in- 
oculated into  the  ear  of  a  rabbit,  a  local  erysipelatous  process  is  produced. 
The  cocci  can  be  demonstrated  in  the  lymph  spaces  and  lymph  canals  of  the 
affected  tissues,  in  the  protoplasm  of  the  tissue  cells,  and  in  the  blood  capil- 
laries as  well  as  in  the  contents  of  the  vesicles  which  form  upon  the  skin 
surface.  The  germs  are  most  abundant  in  the  advancing  border  of  the  inflam- 
mation ;  they  are  usually  absent  from  the  tissues  where  the  process  has  existed 
for  several  days,  but  are  found  in  the  heal  thy -looking  skin  beyond  the  advanc- 
ing border.  The  inoculation  of  the  disease  may  take  place  in  a  wound,  clean 
or  infected,  during  any  stage  of  the  healing  process,  or  in  ulcers  of  any  de- 
scription.    The  period  of  incubation  is  short — twelve  to  forty-eight  hours. 

Onset  of  the  Disease. — In  some  cases  the  local  lesion  and  the  constitutional 
symptoms  appear  together.  In  others  the  disease  begins  with  prodromata, 
often  w^ith  a  chill  and  a  rapid  rise  of  temperature  to  103°-105°  F.  There  is 
disturbance  of  the  stomach,  sometimes  vomiting,  and  pain  in  the  epigastrium; 
the  tongue  is  coated ;  headache  and  prostration  are  common.  A  leucocytosis 
of  from  12,000  to  20,000  is  commonly  present  during  severe  cases  of  erysipelas. 
In  mild  cases  the  leucocyte  count  is  usually  lower — 7,000-8,000  (Hayera). 
Relative  increase  in  the  polymorphouuclc^ar  forms  is  the  rule.  When  suppura- 
tion occurs  the  leucocytes  may  suddenly  rise  in  number  to  a  high  grade — 
12Q  '  ^ 
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gfl,60O  (Koinert),  59,400  (Epstein).  Lcucoeytosis  gencndly  varieij  directly 
fl^th  the  fever,  Imt.  may  be  entirely  absent  even  when  the  fever  is  high.  Bac- 
terial exaininatJons  of  the  blood  have  generally  been  negative,  hut  a  few  positive 
fi^iulB  hai'e  been  obtained  in  severe  cases  of  erysipelas — notably  of  the  phleg- 
mnom  type. 

The  local  lesion  follows  infeetion  in  tvvelve  to  forty-eight  hours.  Near  the 
(it«  of  the  inoenlation  the  skin  becomes  bright  red  in  eolor,  at  first  in  spots; 
(iip  spot^  soon  coalesce,  and  a  uniform  red  area  is  produei*d  whieh  slowly  or 
iupi%  increases  in  size,  Tlie  inHanied  skin  is  swolleuy  a  little  elevated,  edtau- 
iitoti*!  hot,  and  moderately  tender.  The  subjective  symptonia  of  buniing  and 
itphing  are  present  Pain  i^*  usually  not  marktHl,  The  red  border  advances  in 
in  !?regular,  wa\*y  line,  having  a  contour  wliicli  lias  l)een  likened  to  the  ad- 
TtQctment  of  tbe  fire  in  a  piece  of  burning  paper.  The  redness  is  commonly 
ofaliright,  vivid  qtuility,  in  some  eases  tinned  with  yellow,  in  others  the  red- 
10%  may  ticKxane  dnsky,  almost  purple.  Vesicles  form  upon  the  surface  Ci>n- 
uinmg  clear  scrum ;  later  tbe  serimi  becomes  cloudy,  and  the  vesicles  dry  up, 
forming  cntsta  In  some  cases  the  vesicles  coalesce  into  large  blebs  (erysipelas 
bulli!*&nai).  In  facial  erysi|>elas,  swelling  of  the  eyelids,  ears,  and  lips  is  often 
xm  ^reat  The  disease  progresses  along  the  surface  in  a  very  irregidar  mau- 
nei^-§ometimes  fast,  sometimes  slow- — ^the  redness  fades  in  one  part  while 
advHiitnng  in  another.  A  new  focus  of  inflammation  may  suddenly  appear 
in  11  dktauf  part  of  tlie  lM>dy.  The  disease  rarely  lasts  longer  than  fourteen 
divf,  but  relapses  are  common,  and  a  part  from  which  the  disease  has  dis- 
jippcHmt  may  lie  reinfected.  Desquamation  regularly  follows,  (Yot  a  de- 
<^ti|>li^>n  of  ervsipelas  nf  the  mticons  membranes^  see  Erysipelas  of  the  Face.) 

Constitational  Symptoms. — The  gravity  of  tbe  eonstitutional  s^-mptoras  cor- 
jHfponds  usually  with  the  extent  and  severity  of  the  local  lesion.  The  more 
uprer?  eonstitutional  symptoms  often  occur  in  erysipelas  of  the  face  and  head, 
Tbey  ftre  often  grave,  notably  in  thos*^  debilitated  by  bad  hygienic  conditions 
tnd bjr  drink.  The  fever  is  often  high;  the  temperature  is  continuous,  remit- 
trat,  or  intennittent,  or  quite  irregular.  Severe  hendnche  is  usual  in  cases 
(if  fieial  erysif^das,  and  delirium,  sometimes  of  a  furious  character,  occurs, 
wtibly  in  chronic  alcoholics.  Unfavorable  symptoms  are  vomiting  and  tliar- 
riie«— iometimes  of  a  bhxKly  character- — delirium,  stiqwr,  and  coma.  Fading 
irfthemiption  is  usually  followed  by  immediate  subsulpnce  of  the  fever. 

A  U'^und  infected  with  erysipelas  may  imdergo  little  or  no  change  in  ap- 
peanmti'*  Primary  union,  even,  may  not  be  interfered  with*  A  grnmilating 
wrmiid  may  be  unchanged  or  the  granulations  may  l>r*come  ])ide  nnd  flabby,  or 
Wiine  covered  with  a  diphtheritic  membrane.  Only  in  bad  forms  of  erysipe- 
lasH^notfthly  in  the  cases  nf  phlegmonous  and  gangrenous  erysipelas- — do  the 
rmiaii  edges  Iie<*ome  necrotic.  Swell  tug  nnd  tenderness  of  the  commtmieating 
Innplirtfir  glands  are  regidarly  prf^seut,  often  very  early  in  the  <li sense.  Owa- 
''om\h  the  inflammation  of  the  glands  may  be  followed  by  purulent  softening 
id  abscess. 
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Complications  of  Erysipelas. — The  complications  are  numerous  and  varied. 
Localized  subcutaneous  abscesses  may  occur;  they  are  often  characterized  by 
rather  a  subacute  course.  There  will  be  formed  one  or  many  subcutaneous 
swellings,  without  redness  of  the  overlying  skin.  Moderate  pain  and  tende^ 
ness  with  distinct  signs  of  fluctuation  will  be  noted.  Diffuse  and  progressive 
necrosis  and  purulent  softening  of  the  subcutaneous  tissues  may  occur,  accom- 
panied sometimes  by  widespread  sloughing,  and  even  by  putrid  decomposition 
of  the  subcutaneous  tissues,  and  of  the  loose  connective  tissue  of  the  inter 
muscular  planes,  and  even  of  the  skin  itself  (Erysipelas  phlegmonosum,  Ery- 
sipelas gangrenosum).  In  these  cases  there  will  be  profound  constitutional 
depression  and  marked  local  swelling,  but  redness  of  the  skin  may  be  absent 
until  the  skin  is  about  to  be  perforated.  If  the  process  involves  the  skin  at  the 
start  a  hard  and  brawny  swelling  will  be  produced ;  the  skin  will  be  red,  or 
dark  red,  or  even  purple  in  color.  During  the  earlier  stages  of  the  process, 
while  the  inflamed  skin  or  subcutaneous  tissues  are  undergoing  necrosis,  there 
may  be  no  pus  at  all,  and  the  signs  of  fluctuation  will  be  absent.  If  an  incision 
be  made  into  the  part  at  this  time,  a  hard  edema  of  the  skin  and  subcutaneous 
tissues  will  be  noted.  The  smaller  blood-vessels  will  bleed  but  little,  or  not  at 
all,  and  the  necrotic  tissues  wnll  resemble  bacon — ^both  in  appearance  and  con- 
sistency. If  incised  at  a  later  period,  after  purulent  softening  has  occurred, 
the  subcutaneous  tissues  appear  as  yellowish,  sloughing,  spongy  masses,  some- 
times having  a  putrid  odor,  from  which  a  thin  and  watery  pus  exudes.  Addi- 
tional infection  with  gasogenic  bacteria  produces  swelling  and  the  character 
istic  crackling  of  the  tissues  upon  pressure,  as  well  as  transmitting  a  sensation 
of  crepitation  to  the  fingers. 

The  complications  affecting  the  contents  of  the  skull  are  sinus  phlebitis, 
meningitis,  and  pyemia  (see  Head).  Pyemia  is  to  be  recognized  by  the  cha^ 
acteristic  chills,  followed  by  a  rapid  rise  of  temperature,  as  sudden  a  decline 
to  normal  or  below,  followed  by  sweating  and  by  the  formation  of  pyemic 
abscesses  (see  Pyemia).  Pleurisy  and  pneumonia  occur,  and  are  to  be  recog- 
nized by  their  physical  signs.  Pericarditis  and  endocarditis  are  occasional 
complications.  Acute  nephritis  is  not  uncommon,  to  be  recognized  by  the  char- 
acteristic changes  in  the  urine,  a  diminished  quantity  of  urine,  and  the  pres- 
ence of  albumin,  casts,  and  blood  cells.  Peripheral  neuritis  and  neuralgias 
may  be  sequela?  of  erysipelas. 

TETANUS 

Tetanus  is  a  disease  caused  by  the  inoculation  of  a  wound  with  tetanus 
bacilli.  The  tetanus  bacillus  is  a  rod-shaped  germ  4  to' 5  f*  in  length,  with 
rounded  ends.  The  bacillus  forms  spores.  An  enlargement  occurs  at  one  end 
of  the  rod,  forming  a  rounded  knob,  giving  the  organism  somewhat  of  a  battle- 
dore shape.  Tli(»  enlarged  end  is  three  or  four  times  the  diameter  of  the  rod 
itself.    The  rods  may  be  found  singly  or  in  threads.     The  bacilli  possess  motil- 
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ity,  and  cilia  may  be  demonstrated  by  proper  staining.     The  cilia  may  occur 
at  the  ends  of  the  rods  or  from  various  points.     The  tetanus  bacillus  is  anae- 
robic, and  cannot  be  cultivated  in  the  presence  of  oxygen  upon  ordinary  plate 
cultures.    In  order  to  determine  the  presence  of  the  bacilli  in  a  suspected  case 
of  tetanus  the  discharge  from  the  wound  may  be  stained  with  gentian  violet, 
methylene  blue,  or  other  anilin  stain.     A  recognition  of  the  spore-producing 
battledore  forms  is  necessary  for  a  microscopical  diagnosis ;  if  this  fails,  deep 
cultures  may  be  made  in  glucose  gelatin  for  thirty  hours  at  the  body  tempera- 
ture, and  the  culture  examined  for  spore-bearing  bacilli.     Inoculation  experi- 
ments upon  mice  and  guinea  pigs  may  also  be  tried.     (II.  C.  Ernst,  loc.  cit,) 

The  germ  is  found  in  the  tissues  at  or  near  the  site  of  inoculation,  but  it 
has  not  been  demonstrated  in  the  blood  or  in  distant  organs,  except  in  very 
rare  instances.  It  is  supposed  that  the  symptoms  of  the  disease  are  caused 
chiefly  by  the  absorption  of  the  poisonous  products  accompanying  the  growth 
of  the  bacilli  at  <jr  near  the  point  of  inoculation.  The  poison  seems  to  exert 
its  influence  chiefly  upon  the  central  nervous  system,  and  through  the  medium 
of  the  peripheral  nerves  upon  the  muscles.  There  are  no  characteristic  lesions 
of  tetanus  found  after  death.  Punctate  hemorrhages  have  been  found  in  the 
hrain  of  men  and  animals  after  death  from  tetanus,  and  changes  have  been 
described  in  the  medulla  and  in  the  cord,  as  well  as  in  the  peripheral  nerves, 
but  they  do  not  appear  to  be  constant. 

Tetanus  follows  punctured  wounds  and  contused  and  lacerated  woimds  of 
the  deeper  tissues,  rather  than  superficial  wounds,  as  might  be  expected  from 
the  anaerobic  habits  of  the  organism,  but  superficial  abrasions  are  not  exempt 
from  infection,  a  mere  scratch  of  the  forearm  having  been  followed  by  tetanus 
in  one  of  my  own  cases,  as  well  as  in  other  cases  reported.  The  natural  habitat 
of  the  tetanus  germ  is  the  soil;  certain  localities  appear  to  be  favorable  for 
its  occurrence — for  example,  the  soil  of  certain  streets  in  the  city  of  New 
York  has  been  found  to  contain  numerous  tetanus  germs  from  time  to  time, 
and  certain  districts  on  Long  Island  are  said  to  furnish  an  unusual  number 
of  cases  of  tetanus.  In  tropical  countries  the  disease  appears  to  be  more  com- 
mon, and  of  a  more  severe  type.  Wounds  of  the  hands  and  feet  appear  to  be 
inoculated  with  tetanus  more  often  than  wounds  in  other  regions.  Such  wounds 
are  more  apt  to  be  contaminated  with  the  soil,  and  it  is  probable  that  the  inocu- 
lation may  often  occur  from  the  contaminated  skin  in  a  certain  proportion  of 
case*  rather  than  from  the  instrument  creating  the  wound.  Wounds  of  the 
hand  produced  by  the  wadding  from  toy  pistols  have  been  followed  in  the  city 
of  Xew  York  by  tetanus  in  quite  a  large  number  of  cases.  Following  the  cele- 
bration of  the  Fourth  of  July  in  this  city,  a  considerable  number  of  cases 
annually  occur  from  wounds  of  this  character  upon  the  hands  of  boys.  Putrid 
organic  materials  and  the  feces  of  the  herbivorous  animals  often  contain  the 
germs  of  tetanus. 

Acute  and  Clironic  Typcg  of  the  Bisease. — Tetanus  is  usually  described  as 
<wnirring  in  an  acute  and  a  chronic  form,  but  no  definite  line  can  be  drawn 
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between  the  two  types  of  tlie  disease.  (In  two  acute  cases  of  tetanus,  Cabot 
reports  a  leucocytosis  of  11,900  and  19,600,  respectively — Ewing.)  It  has 
been  noted  that  a  large  proportion  of  those  cases  of  tetanus  which  develop 
within  a  week  or  ten  days  from  the  time  of  inoculation  run  a  severe  and  usually 
rapid  course,  and  end  in  death  in  a  large  proportion  of  cases.  In  those  cases 
developing  later  than  fourteen  days  from  the  time  of  inoculation  the  type  of 
the  disease*  is  less  severe,  and  a  large  proportion  of  them  recover  independently 
of  the  character  of  the  treatment. 

Invasion  of  the  Disease. — The  first  sjTnptoms  of  an  attack  of  acute 
tetanus  are  usually  stiffness  of  the  muscles  of  the  lower  jaw  and  of  the  neck, 
sometimes  difficidty  in  swallowing,  sometimes  stiffness  of  the  muscles  of  the 
wounded  limb.  The  contraction  of  the  masseter  muscles  is  usually  marked, 
and  within  a  few  hours  the  mouth  can  only  be  opened  with  difficulty,  if  at 
all.  Painful  spasmodic  contractions  of  these  muscles  are  soon  added.  During 
the  next  twenty-four  hours  the  muscles  of  the  back  of  the  neck  become  con- 
tracted and  rigid,  and  later  all  the  muscles  of  the  back.  Tne  muscles  of  the 
front  of  the  abdomen  and  of  the  lower  extremities  are  next  affected.  The 
muscles  of  the  upi^er  extremities  are  usually  but  slightly  involved.  The  con- 
tractions of  the  muscles  are  tonic  in  character,  and  to  the  touch  they  feel  of  a 
boardlike  hardness.  When  the  disease  is  fully  developed  there  are  added  clonic 
spasms,  of  greater  or  less  severity,  brought  on  by  slight  sources  of  external  irri- 
tation.    Marked  opisthotonos  may  occur  during  these  attacks. 

CoiTRSK  OF  THE  Disease. — After  twenty-four  hours  the  disease  is  usually 
fully  develo[)ed.  The  temperature,  which  was  normal  or  but  little  elevated  at 
the  onset,  rises  several  degrees.  The  patient  suffers  from  retention  of  urine. 
There  is  generally  from  time  to  time  profuse  sweating,  notably  after  the  occu^ 
renee  of  a  general  convulsion.  Attempts  at  swallow^ing  cause  a  marked  spasm 
of  the  muscles  of  deglutition  and  pain.  The  contracted  muscles  everywhere 
are  painful,  and  the  [)ain  is  greatly  increased  by  the  clonic  spasms.  The  mind 
usually  remains  clear  throughout  the  disease,  although  (»onfusion  of  ideas  and 
even  delirium  are  not  uncommon  in  severe  cases  either  as  the  result  of  the 
disease  or  of  the  drugs  administered.  The  patient  is  unable  to  sleep;  he  lies 
in  bed,  sometimes  upon  his  back,  sometimes  upon  his  side.  The  contraction 
of  the  muscles  of  the  face  j)roduces  a  distorted  expression  of  the  countenanca 
The  eyelids  are  puckered  and  the  eyes  partly  closed.  The  nostrils  are  rathei 
widely  oj)ened.  The  lips  may  be  drawTi  away  from  the  teeth,  producing  the 
appearance  known  as  the  sardonic  grin.  The  head  is  drawn  strongly  back- 
ward ;  there  is  a  deep  hollow  in  the  lumbar  region  of  the  back ;  the  lower  limbs 
are  rigidly  extended ;  there  is  plantar  flexion  of  the  feet.  In  the  most  acute 
cases  of  tetanus  the  temj^erature  may  be  very  high.  The  temperature  is  usually 
continuous,  sometimes  with  moderate  remissions. 

A  fatal  result  may  occur  in  forty-eight  hours  or  less.  Patients,  who  survive 
the  first  six  days  of  the  disease  have  a  better  chance  of  recovery.  Death  occurs 
from  exhaustion,  due  to  the  prolonged  and  violent  muscular  contractions,  to  the 
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inabilitT  to  swallow  food,  to  pain,  to  loss  of  sleep,  and  occasionally  to  respiratory 
failure  during  a  general  clonic  convulsion.  If  the  patient  is  to  survive,  the 
fever  diminishes ;  the  clonic  muscular  spasms  become  less  marked,  and  cease ; 
the  tonic  contractions  slowly  diminish  in  intensity ;  sleep  becomes  possible ; 
tie  patient  is  able  to  swallow.  The  muscular  rigidity  ceases  in  the  extremities, 
and  later  in  the  muscles  of  the  back  and  trunk.  Convalescence  is  usually 
gradual,  and  the  contraction  of  the  muscles  affecting  the  jaws  may  exist  for 
several  weeks.  Relapses  are  not  uncommon.  Severe  general  convulsions  and 
high  fever  are  of  bad  prognostic  import. 

Subacute  and  Chronic  Tetanus. — The  subacute  and  chronic  cases  of  tetanus 
are  usually  developed  after  a  longer  period  of  incubation — from  ten  to  fifteen 
days,  or  even  more.  The  symptoms  are  like  in  kind  to  those  of  acute  tetanus, 
bnt  less  severe.  In  these  cases  the  wound  may  be  already  healed,  or  it  may 
be  partly  healed  and  have  the  appearance  of  a  mild  infection.  If  healed,  the 
scar  may  be  somewhat  red,  swollen,  and  sensitive  on  pressure.  There  may 
be  moderate  fever  or,  in  the  chronic  cases,  none  at  all.  The  contraction  of 
the  muscles  may  be  general,  or  confined  to  certain  groups  of  muscles.  The 
muscles  of  the  jaw  are  uniformly  contracted.  The  muscles  of  the  extremities 
may  escape,  and  the  spasms  may  be  confined  to  the  jaw,  some  of  the  muscles 
of  the  back,  and  to  the  muscles  of  the  affected  limb.  Some  of  the  cases  of 
subacute  tetanus,  even  those  which  do  not  develop  for  a  fortnight  or  more, 
are  nevertheless  severe  in  character  and  fatal  in  their  results. 

Head  Tetanns  (Tetanus  hydrophobicus). — This  form  of  the  disease  follows 
woimds  inoculated  with  tetanus  germs  in  the  region  supplied  by  the  twelve 
pairs  of  cranial  nerves.  It  is  characterized  commonly  by  unilateral  paralysis 
of  the  muscles  supplied  by  the  facial  nerve,  and  by  notable  spasm  of  the 
muscles  of  deglutition.  Ptosis  is  usually  marked.  The  patient  is  unable  to 
swallow,  and  attempts  at  swallowing  are  followed  by  spasmodic  contractions 
of  the  muscles  of  the  throat  (Tetanus  hydrophobicus).  The  mortality  is  said 
not  to  be  greater  than  in  cases  of  ordinary  tetanus. 

IKferential  Diagnosis. — The  differential  diagnosis  between  tetanus  and  other 

conditions  should  not  be  difficult.     From  poisoning  by  strychnin  it  is  to  be 

distinguished  by  the  fact  that,  though  the  muscular  contractions  in  strychnin 

poisoning  are  tetanic  in  character,  complete  relaxation  of  the  muscles  occurs 

hetween  the  spasms;  nor  are  the  muscles  of  the  jaw  especially  affected  in 

strychnin  poisoning  more   than  others.      Lockjaw   is   absent.      In  strychnin 

poisoning  there  is  photophobia,  and  objects  are  seen  of  a  green  color.     The 

mflammatory  conditions  of  the  mouth,  neck,  and  throat,  which  lead  to  inability 

to  open  the  mouth,  are  usually  accompanied  by  a  definite  local   lesion  not 

difficult  to  recognize,  and  the  hard,  boardliko  condition  of  the  masseter  muscles 

i»  absent.    Inflammation  of  the  temporal  maxillary  articulation  is  attended  by 

local  pain  and  tenderness.     The  condition  known  as  tetany  bears  a  similarity 

to  tetanus  only  in  name.     This  disease  sometimes  follows  operations  upon  the 

thyroid  gland  (see  also  Gastric  Tetany).     A  nonfatal  condition  of  muscular 
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contractions  somewhat  similar  to  tetany  may  occur  in  young  hysterical  and 
nervous  individuals.  The  symptoms  are  tonic  spasms  of  the  muscles  of  tbe 
upper  extremity,  rarely  the  lower.  Pressure  upon  the  nerve  trunk  supplying 
the  affected  muscles  produces  spasm  of  these  muscles  (Trousseau's  symptom). 
(See  Gastric  Tetany.) 

RABIES 

Synonyms. — Hydrophobia,  madness;  French,  La  Hage;  German,  Hunds- 
wuth,  Wuthkrankheit ;  Italian,  Rabbia,  Lyssa. 

Definition. — Kabies  is  an  acute,  contagious  disease,  produced  by  inoculation 
of  a  w^ound  with  a  specific  virus  contained  in  the  saliva  of  a  rabid  animal,  usu- 
ally transmitted  by  a  bite. 

The  exact  nature  of  the  infectious  agent  is  not  certainly  known,  but  that 
it  is  some  form  of  micro-organism  there  can  be  no  doubt. 

Babies  in  Man. — In  man  the  disease  is  characterized  by  a  rather  long  period 
of  incubation,  by  extreme  mental  depression  and  anxiety,  by  the  occurrence  of 
violent  spasms  of  the  muscles  of  deglutition  and  respiration,  later  by  general 
convulsions,  delirium,  and  finally  by  paralysis,  exhaustion,  and  death.  All 
cases  end  fatally,  and  the  duration  of  the  disease  is  but  a  few  days.  Reported 
recoveries  are  few  and  doubtful. 

Animals  Affected. — All  mammals  and  birds  are  susceptible.  The  disease  is 
frequent  among  dogs,  and  the  dog  family  in  general,  is  less  common  among 
cats,  and  is  occasionally  observed  among  cattle,  sheep,  and  pigs,  rarely  in 
horses. 

Distribution. — ^Rabies  occurs  in  all  civilized  parts  of  the  world  except  in 
Australia,  where  it  has  been  kept  out  by  strict  quarantine.  Of  the  countries 
of  Continental  Europe,  it  is  very  frequent  in  Russia;  has  become  rare  in 
Germany,  Norway,  Sweden,  Denmark,  and  Switzerland.  It  is  rare  in  Eng- 
land, and  is  fairly  common  in  the  United  States.  In  those  countries  where 
the  disease  is  now  infrequent  it  has  been  held  in  check  by  strictly  enforcing 
the  muzzling  of  dogs.  Hydrophobia  from  the  bites  of  animals  other  than  the 
dog  is  relatively  rare  in  all  countries,  though  a  moderate  number  of  cases 
occur  in  Russia  from  the  bites  of  rabid  wolves.  The  danger  of  bites  from 
rabid  animals  varies  with  the  extent  and  situation  of  the  wounds  and  with 
the  species  of  animal.  Severe  lacerated  wounds  and  wounds  of  regions  richly 
supplied  with  nerves — the  face  and  hands — are  more  dangerous  than  wounds 
of  the  lower  limbs  and  trunk.  This  is  partly  owing  to  the  protection  afforded 
by  clothing,  since  much  of  the  virus  contained  in  the  saliva  remains  on  the 
cloth,  the  teeth  being  rendered  comparatively  clean.  Bites  involving  largP 
nerve  trunks  anvwhero  in  the  body  are  particularly  dangerous.  It  has  also 
l)een  observed  that  dogs  and  other  animals  with  long  thick  hair  are  less  apt 
to  be  infected  than  are  animals  with  short  hair,  or  those  from  whom  the  hait 
has  been  cut  away.     While  the  largest  number  of  cases  follow  bites  by  dog9 
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bites  by  wolves  and  eats  are  more  dangerous.  While  deep  wounds  are  more 
apt  to  be  followed  by  the  disease,  still  inoculation  may  occur  upon  abraded 
surfaces,  as  from  licking  by  a  pet  animal,  and  the  disease  has  followed  inocu- 
lation while  performing  autopsies  upon  the  bodies  of  men  and  animals  dead 
of  the  disease.  Men  are  more  likely  to  contract  hydrophobia  than  women, 
partly  owing  to  their  mode  of  life  and  partly  to  the  protection  afforded  by 
skirts  and  petticoats.  Two  fifths  of  all  cases  of  hydrophobia  occur  in  children 
less  than  fifteen  years  of  age,  and  many  of  the  bites  are  upon  the  head,  neck, 
and  face.  This  is  owing  to  their  use  of  the  streets  as  a  playground,  to  their 
ignorance  of  danger,  and  to  their  weakness  and  consequent  inability  to  fight 
off  a  rabid  dog.  What  proportion  of  bites  by  rabid  animals  are  followed  by 
hydrophobia  it  is  not  easy  to  say ;  probably  less  than  half.  The  statistics  given 
var}'  from  16.6  per  cent  by  Leblanc  to  more  than  fifty  per  cent  (Bouley). 
Among  266  persons  bitten,  collected  and  reported  by  Bouley,  there  were  152 
deaths.  Of  these,  120  were  bitten  on  the  face  and  hands.  The  mortality  fol- 
lowing the  bites  of  rabid  wolves  has  been  estimated  at  from  sixty  to  eighty 
per  cent.  More  cases  of  hydrophobia  occur  in  the  spring  and  summer  months 
than  during  the  rest  of  the  year. 

latnre  and  Distribution  of  the  Contagion. — ^From  its  behavior  we  know  that 
rabies  must  be  due  to  some  specific  organism,  but  as  yet  no  one  has  been  able 
to  recognize  or  isolate  it  with  certainty.     The  disease  bears  a  striking  analogy 
to  tetanus,  since  in  its  distribution  the  virus  follows  the  peripheral  nerves  to 
the  central  nervous  system.     The  virus  is  found  in  all  parts  of  the  nervous 
svgtem  after  death,  but  is  most  abundant  and  produces  the  most  marked  micro- 
scopic changes  in  the  medulla.     The  passage  of  the  virus  from  the  point  of 
inoculation  to  the  medulla  may  be  prevented  by  severing  the  spinal  cord,  as 
proven  by  experiment.     The  saliva  and  the  salivary  glands  contain  the  virus, 
tnd  in  the  saliva  the  virus  is  present  for  a  day  or  two  before  the  symptoms 
of  the  disease  are  manifest.    The  pancreas  and  suprarenal  capsule  may  contain 
the  virus,  as  may  also  the  milk.     The  blood,  the  muscles,  and  the  lymphatic 
glands  are  innocuous.     The  virus,  when  filtered  through  plaster  and  injected 
into  animals,  produces  a  toxemia  with  nervous  symptoms  resembling  the  dis- 
ease itself.     The  virus  is  destroyed  by  light,  by  drying,  and  by  heat.     Direct 
sunlight  destroys  it  in  about  forty  hours.     Water  preserves  it,  and  in  glycerin 
it  may  be  kept  almost  indefinitely.     When  dried  in  the  air,  protected  from 
light  and  putrefaction,  it  gradually  loses  its  virulence,  and  at  the  end  of  fifteen 
days  becomes  harmless,  this  being  the  method,  now  in  general  use,  used  by 
Paateur  in  preparing  his  material  for  protective  inoculation.     The  virus  is  not 
u^jnred  by  cold,  and  may  remain  active  in  the  bodies  of  animals  buried  in  the 
ponnd  for  many  days.     It  is  quickly  destroyed  by  1-1,000  Hgcla  solution, 
wid  by  formalin.     It  loses  its  virulence  almost  immediately  when  mixed  with 
^  equal  quantity  of  bile. 

Incubation^ — The  period  of  incubation  in  man  varies  within  wide  limits. 
*he  shortest  period  has  been  twelve  days.    The  longest  is  not  definitely  knowTi. 
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It  is  certainly  as  iimcli  as  a  year,  and  may  be  longer.  The  average  is  fortj 
days.  It  is  unusual  for  the  disease  to  develop  after  three  months,  and  ran 
after  six  months. 

Patholog^y. — There  are  no  gross  pathological  changes  characteristic  of  rabie 
found  after  death  in  either  men  or  animals.  In  man  the  blood  remains  flui< 
after  death,  and  is  dark  in  color,  (Congestion  of  the  throat,  gullet,  and  stomad 
are  common.  There  may  be  congestion  of  the  lungs,  with  emphysema.  Tb 
brain  and  its  meninges  are  often  congested.  In  dogs  similar  lesions  are  ob 
served,  but  the  most  characteristic  finding,  and  one  which  furnishes  stroiif 
corr()lx)rative  evidence  in  a  suspicious  case,  is  the  absence  in  the  stomach  o3 
food  and  the  presence  of  foreign  material — wood,  straw,  grass,  hair,  wool,  and 
the  like.     Such  are  found  in  ninety  per  cent  of  the  cases. 

Postmortem  Diagnosis. — The  most  valuable  means  of  diagnosis  is  by  the 
microscopic  examination  of  portions  of  the  nervous  system.  When  a  human 
being  has  been  bitten  by  an  animal  suspected  of  rabies  it  is  important  to  know 
whether  the  aniuial  was  actually  rabid  in  order  that  preventive  treatment  may 
be  commenced  at  once.  Formerly  the  only  certain  means  of  diagnosis  was  by 
inoculating  an  animal,  usually  a  rabbit,  with  some  of  the  medulla  of  the  dog 
supposed  to  have  been  mad.  The  inoculations  were  made  beneath  the  dura 
of  the  rabbit  in  order  to  produce  the  most  active  infection  and  the  shortest 
period  of  incubation,  but  this  period,  being  from  sixteen  to  twenty  days  or 
more,  was  too  long  to  be  useful,  since  it  has  been  found  by  experience  that  in 
order  to  procure  adequate  protection  the  preventive  inoculations  must  be  made 
within  one  week  of  the  receipt  of  the  bite.  At  the  present  time  microscopic 
examination  of  portions  of  the  nervous  system  of  an  animal  dead  of  rabies 
furnishes  data  which  are  conclusive,  so  that  a  positive  diagnosis  is  now  possible 
witliin  froui  twenty-four  to  seventy-two  hours.  The  animal  should  be  allowed 
to  die  of  the  disease,  since  if  killed  the  microscopical  appearances  sought  foi 
may  be  absent. 

The  work  of  Van  Gehuchten,  Xelis,  and  Negri  have  rendered  a  microscopic 
diapiosis  possible.  The  details  of  the  t\vo  methods  given  below  are  from 
Kavenel,  in  Osier's  "  Jlodem  Medicine,"  vol.  iii,  page  67  et  seq. : 

Van  Gehuchten  and  Nelis  believe  that  the  virus  acts  by  preference  on  the 
peripheral  cerebrosj)inal  and  sympathetic  ganglia.  The  most  constant  and  marked 
lesions  are  found  in  the  intervertebral  and  the  pneumogastric  ganglia.  They  con- 
sist of  the  atrophy,  the  invasion,  and  the  destruction  of  the  nerve  cells  by  new- 
formed  cells,  due  to  the  proliferation  of  the  cells  of  the  endothelial  capsule.  The 
new-formed  cells  increase  in  number,  invade  the  protoplasm  of  the  nerve  cell, 
and  finally  occupy  the  entire  capsule,  the  nerve  cell  proper  having  completely  di8- 
apj)eared,  while  in  its  j)lace  is  seen  a  mass  of  round  cells.  The  nerve  cells  which 
are  not  destroyed  nuiy  show  various  degenerative  changes  of  the  protoplasm  and 
nuclei,  such  as  vacuolation,  eccontricity  of  the  nuclei,  chromatolysis,  etc.  b 
advanced  cases  practically  all  the  nerve  cells  may  be  destroyed,  and  the  sectioi 
has  nuK-h  the  appearance  of  an  alveolar  sarcoma.     These  changes  have  been  foua 
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in  a  great  variety  of  animals.    They  are  best  observed  in  dogs  and  cows,  but  are 

quite  characteristic  in  all  animals  studied. 

In  1903,  Negri  announced  the  discovery  of  certain  bodies  in  the  nerve  cells 

of  rabid  animals.     They  are  found  especially  in  the  horn  of  Ammon.     They  are 

from  1  to  23  /li  in  diameter,  oval,  round  or  triangular  in  shape,  according  to  their 

size  and  position  in  the  cell.    They  are  strongly  eosinophilic. 
The  Xegri  bodies  are  described  as  consisting  of  a  fundamental  substance,  which 

L«  homogeneous,  nongranular,  and  hyaline  in  appearance,  resembling  coagulated 
albumin.  Within  them  are  clear  shining  areas,  which  at  first  sight  appear  to  be 
vicuoles,  but  under  higher  powers  show  one  or  more  points  of  deeper  color.  They 
ire  quite  resistant  to  external  agencies,  remaining  unchanged  for  a  long  time  by 
putrefaction,  desiccation  (one  hundred  and  eiglity-tliree  days),  etc.  Material  may 
be  preserve<l  in  glycerin  for  eighty  days  without  altering  the  Negri  bodies.  They 
ire  destroyed  by  thirty-three  per  cent  solution  of  caustic  potash. 

They  are  well  brought  out  by  dilute  solutions  of  acetic  acid  or  by  ten  per  cent 
oanie  acid,  or  by  immersion  in  thirty- three  per  cent  alcohol  for  forty -eight  hours, 
or  hy  staining  after  the  method  of  Mann  or  Romanowsky.  They  are  especially 
numerous  and  large  in  cases  of  rabies  of  long  incubation  period  (Negri).  They 
are  best  developed  in  the  horn  of  Ammon,  less  in  the  cells  of  Purkinje,  and  less 
rtill  in  the  spinal  ganglia  and  vagus. 

The  nature  of  the  bodies  is  unknown.  Negri  believes  them  to  be  protozoa,  and 
considers  them  the  causative  agents  of  the  disease.  Valentie  reports  that  the  virus 
of  rabies  is  neutralized  in  the  test-tubes  as  well  as  the  living  body  by  quinine,  while 
no  other  alkaloid  was  found  wliich  had  this  power.  Tliis  is  held  as  strong  evidence 
of  the  protozoan  nature  of  the  bodies. 

Babes  has  made  an  exhaustive  study  of  the  matter  and  confirms  the  practically 
constant  presence  of  Negri  bodies  in  the  brain  in  rabies,  although  he  does  not 
consider  them  the  actual  parasite,  but  rather  evidence  of  the  resistance  on  the 
part  of  the  cell,  by  which  it  is  able  to  englobe  and  encaj)sulate  the  invading  organ- 
ism. He  lielieves  the  fine  round  granules  coloring  a  blue  or  black  with  the  Cajal- 
Oiemsa  stain  to  be  the  parasite  in  its  active  state.  These  granules  are  found  exclu- 
sively in  the  protoplasm  of  the  degenerated  nerve  cells  in  the  most  severely  involved 
area?  of  the  nervous  system,  whereas  the  Negri  bodies  occur  in  cells  but  little 
altered  and  having  no  close  connection  with  the  s\Tnptoms.  He  believes  the  Negri 
lnjdiei?  to  l>e  encapsulated  parasites  undergoing  involution  or  degeneration. 

For  diagnosis  by  the  method  of  Van  Gehuchten  and  Nelis,  the  plexiform  gan- 
glion of  the  pneumogastric  nerve  is  selected,  as  it  is  easily  dissected  out,  and  pre- 
sents the  characteristic  changes  in  the  ganglion  cells.  In  dogs,  the  ganglion  is 
readily  found  by  cutting  down  on  the  pneumogastric  nerve  in  the  neck,  and  follow- 
ing it  up.  Near  the  skull  it  divides  into  two  branches,  on  one  of  which  (the 
analler)  is  found  a  small,  oval,  reddish- ganglion,  the  cervical.  The  larger  branch 
eaters  the  plexiform  ganglion,  which  is  easily  recognized  by  its  fusiform  shape  and 
^hite  or  grayish  color.  It  is  seldom  more  than  a  half  inch  from  the  foramen,  and 
It  is  generally  necessary  to  cut  the  nerve  as  it  emerges  from  the  skull.  The  ganglion 
^av  lie  prepared  for  section  by  any  of  the  rapid  methods. 

The  best  stain  for  general  use  is  hemalum  (Gruber),  made  up  with  a  0.5  per 
tent  solution  of  carbolic  acid,  and  counter  stained  with  eosin.     This  method  has 
10 
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been  in  use  at  the  laboratory  of  the  State  Tjive  Stock  Sanitary  Board  of  Pennsy] 
vania  for  five  years,  and  has  been  found  most  satisfactory.  A  large  number  o: 
cases  have  been  controlled  by  inoculation,  and  no  error  has  yet  been  found.  While 
the  lesions  cannot  be  considered  specific,  since  similar  changes  have  been  noted 
occasionally  in  other  toxic  conditions,  and  in  the  ganglia  of  aged  dogs,  yet  by 
their  extent  and  constant  occurrence  in  rabies  they  have  an  unquestionable  sig- 
nificance, and,  taken  in  connection  with  even  a  meager  history,  have  an  absolute 
diagnostic  value. 

Certain  precautions  must  be  observed :  The  animal  must  be  allowed  to  die  of 
the  disease.  The  lesions  may  be  slight  or  entirely  wanting  in  animals  killed  pre- 
maturely, and  in  such  cases  their  absence  does  not  preclude  the  existence  of  rabiea. 
If  absent  after  death  from  the  disease,  we  can  positively  deny  the  existence  of 
rabies. 

A  diagnosis  can  be  made  within  twenty-four  hours  by  rapid  fixation  and  mount- 
ing, and  is  easily  made  within  forty-eight  hours. 

Tlie  diagnosis  by  the  method  of  Negri  has  advantages  over  the  above  in  thit 
the  Negri  bodies  are  usually  found  early  in  the  disease,  are  not  affected  by  putre- 
factive changes  incident  to  delay  in  obtaining  the  material,  and  the  technic  is  more 
simple.  In  practice  a  small  portion  of  the  brain  should  be  taken  from  the  cortex 
of  the  cerebellum,  and  also  from  Ammon's  horn,  a«  the  bodies  may  be  numerouB 
in  one  area  and  not  in  the  other.  The  pieces  of  tissue  may  be  fixed  in  Zenkert 
fluid  embedded  in  paraffin,  and  stained  with  eosin  and  methylene  blue.  The  bodies 
show  red  against  tlie  blue  background  of  the  cell.  The  stains  of  Mann  and  Boman- 
owsky  are  especially  recommended. 

The  process  of  hardening  and  cutting  may  be  dispensed  with  and  the  exami- 
nation for  Negri  bodies  made  directly  in  the  fresh  tissues  by  the  smear  method, 
which  has  been  found  very  satisfactory.  It  has  the  great  advantage  of  giving 
practically  an  immediate  diagnosis.  It  is  described  by  Gorham  as  follows:  The 
top  and  occipital  portions  of  tlie  skull  are  removed,  and,  without  taking  out  the 
brain,  pieces  3  to  4  mm.  in  diameter  are  taken  from  the  cerebral  cortex  in  the 
region  of  the  crucial  sulcus,  the  cortex  of  the  cerebellum,  and  the  hippocampna 
major.  Tliese  are  placed  on  a  well-cleaned  slide  and  crushed  under  a  cover-glaaa 
until  the  matter  spreads  to  the  edge  of  the  cover,  which  is  then  drawn  slowly  and 
evenly  the  length  of  the  slide,  leaving  a  uniform  film  of  brain  matter.  The  slide 
is  then  immersed  in  wood  alcohol  for  one  to  three  minutes  and  dried  in  the  air. 
The  stain  is  made  by  adding  2  drops  of  a  saturated  alcoholic  solution  of  rose  anilin 
violet  and  16  drops  of  a  one-half  saturated  aqueous  solution  of  methylene  blue 
to  18  c.c.  of  distilled  water.  Flood  the  slide  with  this  stain  and  heat  gently  until 
steam  rises,  wash  in  water  and  dry.  The  Negri  bodies  appear  as  pink,  crimson, 
or  magenta  inclusions  in  thq  blue  nerve  cells.  The  color  taken  depends  on  the 
condition  of  the  material  and  the  proper  mixture  of  the  stains.  In  early  cases 
the  bodies  are  found  only  in  the  large  cells,  while  in  advanced  cases  they  are  found 
in  all  kinds  of  nerve  cells. 

Volpino's  osmic-acid  method  is  rapid  and  simple.  A  portion  of  the  horn  of  Am- 
mon  is  removed  and  cut  into  segments  3  to  4  mm.  thick,  which  are  put  into  test- 
tubes  containing  4  to  5  c.c.  of  a  one-per-cont  solution  of  osmic  acid.  After  five  tosi^ 
hours  or  longer  they  are  removed  and  washed  in  water  for  half  an  hour,  then  pu^ 
into  absolute  alcohol  for  three  to  four  hours.     They  may  then  be  cut  by  hand  ai^^ 
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ffiomited  in  glycerin.  It  is  not  necessary  to  harden  the  tissue,  since  a  fairly  thin 
section  can  be  readily  pressed  out  on  the  slide.  The  preparation  is  brownish  in 
color,  the  cells  are  light  coffee-color,  the  nuclei  paler,  and  the  nucleoli  strongly 
colored.  The  Negri  bodies  are  seen  in  the  cells,  and  resemble  nucleoli.  There 
mj  be  one  or  several  to  a  cell. 

The  discovery  of  Negri  has  been  abundantly  confirmed,  and  while  the  etiological 
significance,  as  well  as  the  nature  of  the  bodies,  is  still  in  doubt,  they  have  been 
shown  to  be  very  valuable  for  the  purpose  of  making  a  rapid  histological  diagnosis. 
Bertarelli  states  that  in  more  than  1,000  examinations  the  Negri  bodies  were  never 
found  in  animals  free  from  rabies,  and,  on  the  other  hand,  were  present  in  all 
infected  animals,  with  three  exceptions.  Poor,  at  the  Health  Department  Labo- 
raton-,  Xew  York,  has  examined  material  from  17  cases  of  rabies  from  natural 
infection,  16  cases  of  the  inoculation  disease,  and  22  controls.  The  Negri  bodies 
were  found  in  all  cases  of  natural  infection,  and  in  all  of  the  inoculation  cases 
except  one  dog  which  was  killed  on  the  first  appearance  of  nervous  symptoms. 
Among  the  controls  one  case  of  experimental  tetanus  showed  a  few  minute  eosino- 
phile  bodies  in  the  Purkinje  cells  of  the  cerebellum,  which,  however,  could  be 
differentiated  from  the  Negri  bodies.  He  confirms  fully  the  diagnostic  value  of 
the  method. 

Clinical  Diagnosis  of  Babies  in  Dogs. — ^The  period  of  incubation  in  dogs  is 
said  to  be  shorter,  on  the  average,  than  in  man.  Seven  days  the  shortest  period. 
Thirty  days  as  an  average,  though  it  may  be  prolonged  to  eight  months.  The 
disease  is  ordinarily  described  as  occurring  in  two  types:  the  furiovLS  and  the 
faralyiic  iypCy  according  to  the  predominance  of  one  or  the  other  set  of  symp- 
toms. In  some  cases  the  stage  of  excitement  is  prolonged  for  several  days,  and 
is  followed  by  a  short  paralytic  stage  just  before  death,  while  in  others  the 
stage  of  excitement  is  very  short  while  the  paralytic  symptoms  are  marked 
from  the  outset  The  latter  type  is  fairly  common  in  dogs,  and  notably  so 
after  experimental  inoculation.  It  is  said  to  be  the  prevalent  type  in  Turkey. 
It  is  far  less  dangerous  to  man  than  the  furious  type,  since  the  muscles  of  the 
jaws  are  paralyzed  so  that  the  animal  cannot  bite. 

Symptoms  of  the  Furious  Type. — The  early  symptoms  consist  of  changes 
in  disposition.  The  animal  is  restless,  uneasy,  and  excitable.  He  will  obey 
his  master,  but  not  so  quickly  as  in  health.  The  appetite  remains  good,  and 
may  be  excessive.  A  very  constant  and  highly  suspicious  symptom,  which 
should  be  the  signal  for  confining  the  animal  and  keeping  him  under  close 
observation,  is  the  disposition  to  swallow  indigestible  articles — pieces  of  wood, 
straw,  dirt,  etc.  The  animal  gnaws  and  tears  at  woodwork,  blankets,  rugs,  and 
other  similar  articles  in  an  unaccustomed  manner.  Alternate  periods  of  de- 
pression and  of  excitement  are  observed.  The  animal  seeks  solitude,  hides  in 
dark  comers,  and  avoids  his  friends,  and  again  is  more  demonstrative  and 
affectionate  than  normal.  At  this  time  he  may  exhibit  signs  of  transient  de- 
lirinm,  watching  and  attacking  imaginary  objects.  The  animal  is  now  very 
dangerous,  and  may  even  bite  his  friends,  if  startled.  Presently  spasmodic 
contraction  of  the  muscles  of  deglutition  comes  on.     The  animal  is  no  longer 
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able  to  eat    He  may  choke,  as  though  a  foreign  body  were  in  the  throat,  and 

the  examination  of  the  nioiith  i,Sj  of  couTi^,  dangerous.  The  aoiiiifi  of  the  bark 
18  altered,  and  ends  in  a  high-pitched  howl  different  from  the  ordinary  voipe. 
The  successive  yelps  are  not  followed  by  coinj>lete  closure  of  the  jaws.  There 
is  no  fear  of  water^  and  the  animal  continues  to  drink  gmedily  until  !?wallowing 
becomes  impo-ssible.     It  is  noteworthy  that  there  is  never  feiir  of  water  in  diigs*. 

The  aninuii  socm  reaches  the  furions  stage.  lie  has  hallueinatioiLs  of  si^ht 
and  hearing,  attacks  furiously  his  master  or  any  other  person  who  en^sse?*  hb 
path.  Unless  confined^  he  may  run  for  long  distances— many  miles — tinaJly 
returning  home  or  continuing  nntil  he  drops  from  exhaustion*  Ills  coal  h 
rough  and  dirty^  his  tail  between  his  lep^  his  mouth  partly  open,  and  frothy, 
tenacious  saliva  drops  from  his  jaws.  He  nsually  runs  straight  ahead,  and 
does  not  tiim  out  of  his  way  to  bite  unless  interfered  with.  The  dnration  rif 
this  stage  may  be  only  a  fe^v  hours  or  may  last  three  or  four  days.  It  is  fol- 
lowed by  the  paral^^ic  stage,  characterized  by  progressive  weakness  of  the 
muscles,  emaciation,  paralysis  of  the  muscles  of  sw^alhiwing  and  of  the  jaw* 
The  mouth  hangs  open,  and  cannot  \m  closed.  The  uniuial  staggers  in  liis  gait^ 
and  is  finally  unable  to  stand.  There  is  gradually  increasing  dyspnea.  There 
may  be  general  eonvnlsions.  Stupor  sets  m,  from  w^hich  the  animal  ean  he 
aroused  only  with  difficulty.  Death  €>ceurs  from  exhanstion  and  cH>mplete  paral* 
ysis.  The  duration  of  the  disease  ia  from  three  to  six  daya^  rarely  as  long 
as  ten.  The  furious  type  is  the  most  common  fomij  and  occurs  in  abont  eighty 
per  cent  of  tliQ  cases. 

Pakalytic  Tyfk, — The  paralytic  type  of  the  disease  is  less  common,  aa<l 
far  less  dangerous  to  num*  It  commences,  as  in  the  other  form,  by  restlessnesss 
and  excitement,  followed  by  tlie  desire  for  seclusion,  so  tl»at  the  animal  hide-s 
and  avoifls  obscrvafion.  The  stage  of  maniacal  fury  is  wanting.  The  typieal 
Bymptoms  b<^n  wnth  paralysis  of  gronps  of  muscles,  extending  to  other  groups 
until  all  the  muscles  are  paralyzed.  The  muscles  first  affe<'ted  are  those  of  (he 
jaw.  The  month  hangs  o[>t^n  and  cannot  he  closed,  swallowing  is  inijK>ssible, 
the  tongue  hangs  out,  and  becomes  dry  and  brown.  The  animal  is  quite  unable 
to  bite,  and  apparently  does  not  wMsli  to  do  so.  The  saliva  dn>ol?  from  the 
mouth  as  in  the  other  form.  The  duration  of  tlje  disease  is  very  short;  death 
occurs  in  from  two  to  fonr  days,  as  a  rnle,  of  complete  paralysis.  Forms  inters 
mediate  between  these  two  are  not  uncommon. 

The  Biiease  in  Man. — Premonitorv  Symptoms. — Tlie  wounds  from  a  rabi<k 
bite  usually  heal  without  more  reaction  than  is  common  in  other  similar  wounds^^ 
In  some  cases  there  is  nmrked  depression  of  spirits  and  anxiety,  though  fhi! 
may  have  no  relation  to  the  disease  itself;  still,  it  has  Ix^en  observed  in  childret 
and  in  adnlt*s  who  did  not  know  that  they  had  l>een  bitt<*n  by  a  ralnd  animal ^ 
Toward  the  end  of  the  ]ieriod  of  ineulmtion  there  may  l>e  pain  and  tiugliii^^ 
or  nuudmess  in  tin*  sears,  or  pnin  alnog  the  course  of  the  jtrim-ipjil  ner%'e  trunks 
of  the  affected  limli.     The  iirst  sytiiptf^uis  of  the  disease  are  usually  marki^-^ 
mental  depressionj  together  with  hyperesthesia  of  the  skin  and  of  the  specif 


There  are  sornetiines  eliilly  sensations^  or  a  ctiill  and  a  rise  of  tern- 
pf'tature  atnoiintiug  ki  t%vo  or  tlirtK'  degrees.  After  a  few  liours  or  a  day  tlie 
putieiU  has  a  sen^^  of  constriPtifMi  in  tliL)  thrunl.  Swall^nving  iRH^oriieB  difficult* 
There  is  a  sense  of  oppression  in  the  ebcst.  The  voice  hoeoines  hoarse.  Mental 
irritability,  intenae  anxiety,  and  anapicion  exiat  Attacks  of  maniacal  delirium 
are  only  noted  in  the  later  sta^s  of  the  disease.  There  is  a  moderate  rise  of 
temperature^lOO'^  to  101^  F. — and  a  rapid  pulse.  In  some  cases  the  tem* 
peratnre  will  rise  no  higher^  in  others  there  is  a  progressive  increase  in  the 
fevc^r  nntil  death,  so  that  the  temperature  may  reach  104°  or  IDS'"  F,,  or  even 
higher^  during  the  last  hours  of  the  disease.  The  piilsi^  regularly  Ix^eomes  more 
and  nifire  rapid  until  death.  It  is  at  lirst  full^  anil  later  on  becomes  more  and 
more  rapid,  feeble,  and  compres^sible. 

Rtaue  of  ExciTKMHKr. — As  the  hours  go  by  the  condition  of  the  patient 

fntws  rapidly  worse;  there  is  an  ever  increasing  anxiety,  amounting  to  extreme 

trrron     The  face  is  pale,  and  horror  is  depicted  on  every  lineament.     There  is 

tcxireme  thirst.     The  patient  makes  desjierate  efforts  to  drink  water,  but  the 

'altemptB  to  swallow  cause  a  apasm  of  the  muscles  of  the  throat.     The  water  is 

ejected  from  the  mouth  with  some  force.     These  futile  efforts  lead  to  a  dread 

■  of  water,  until  the  mere  attempt  to  take  it,  or  even  the  sight  of  water  will 

jprodiiee  spasms  of  the  muscles  of  deglutition  and  respiration,  w^ith  a  sense 

|o£  #uffrK*ationy  cessation  of  respiration,  and    intense  agony  of  mind.      These 

as  prtjduced  by  slight  external  sources  of  irritation  are  the  most  con- 

'  ^bBBt  and  characteristic  feature  of  the  disease*     Owing  to  the  intense  bypei^ 

^liesia  of  the  skin  and  of  all  the  s]K*eial  senses,  the  convulsive  attacks  may 

W  brought  on  by  a  bright  light,  by  a  sudden  noise,  by  a  draught  of  air,  or  by 

m  t^dor.     The  spasms,  nt  first  confined  to  certain  groups  of  muscles,  hecome 

l^iieTal.    They  are  tetanic  in  character.    There  may  be  opistljotouos,  with  sus- 

ppmon  of  respiration.     In  some  eases  they  resemble  the  convulsions  of  hya- 

terit.     During  the  convulsicms  the  voice  is  changed   in  character,   and   may 

Bquire  a  quality  whieli  has  Wen  likened  to  the  liark  of  a  dog.     Between  the 

oonvukive  attacks  the  muscles  are  relaxed,  thus  differing  from  tetanus,  but  aa 

timegw®  on  the  seizures  are  more  frequent  and  more  prohmged.     The  patient 

thmigh  terror  and  agony  becomes  delirious  during  the  attacks.     In  the  inter- 

vakbeean  usually  Iw  recalk^d  to  his  senses.     While  luaniacal  he  may  do  him- 

firff  m  others  serious  injury,  and  may  strive  to  bite  those  about  him.     There 

i*  tiiarWd  salivation  and,  since  the  patient  cannot  swallow,  the  viscid  saliva 

dfniilgfrom  the  mouth.     He  is  continually  spitting  in  his  efforts  to  gi^t  rid  of  it. 

Vomitiai:  is  frequent.     The  vomited  matter  may  contain  blood.     During  the 

nttaeblWe  is  intense  dyspnea,  due  to  the  spasm  of  the  diaphragm  and  inter- 

mntal  wuu^(4es,  though  the  glottis  is  not  closed.     Death  may  occur  during  one 

af  the  ppfilrmged  spasms  from  asphyxia.     The  duration  of  the  stage  of  excite- 

mctit  is  froni  ime  and  a  half  to  three  days. 

pAa,\LTTi<*  Staoe, — A  short  tiuie  before  death  the  convulsive  attacks  and 
thf  (lelirium  suliside.     The  patient  sinks  into  a  state  of  profomid  exhaustion. 
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from  which  he  does  not  rally.  Consciousness  may  be  preserved  to  the  last,  or 
may  be  preceded  by  coma.  There  is  complete  paralysis.  The  duration  of  this 
stage  is  usually  only  a  few  hours. 

Paralytic  Type  of  Eabies  in  Man. — It  is  said  that  the  furious  type  of  rabies 
more  commonly  follows  bites  about  the  head  and  hands.  Following  extensive 
bites,  notably  those  involving  much  laceration  of  tissue  in  the  extremities,  a 
form  of  the  disease  occurs  in  which  the  excitement,  deliriimfi,  and  muscular 
spasms  are  entirely  wanting.  The  disease  runs  the  course  of  an  acute  ascend- 
ing spinal  paralysis.  The  first  symptoms  may  be  paralysis  of  the  lower  ex- 
tremities. In  other  cases  this  may  be  preceded  by  pain  and  weakness  of  the 
bitten  limb.  Later  the  sphincters  and  the  muscles  of  the  trunk  are  paralyzed. 
Death  occurs  from  paralysis  of  the  muscles  of  respiration.  The  heart  may 
continue  to  beat,  if  artificial  respiration  is  performed,  for  many  hours  after 
natural  breathing  has  ceased.  In  these  cases  the  diagnosis  may  be  difficult, 
but  may  be  established  certainly  by  the  inoculation  of  animals. 

Differential  Diagnosis. — Rabies  may  be  confounded  with  hysteria,  tetanus, 
and  strychnin  poisoning.  With  hysteria  when  the  patient  has  informed  him- 
self of  the  characteristic  symptoms  of  hydrophobia,  or  when  they  are  suggested 
to  him  by  bystanders.  The  typical  spasms  of  deglutition  and  respiration  are 
not  easy  to  feign,  and  these  persons  are  apt  to  carry  in  their  heads  some  of  the 
po])ular  fallacies  in  regard  to  the  true  disease.  I  recall  such  a  case  seen  some 
years  ago.  The  patient  was  a  man  who  w^as  brought  to  the  Roosevelt  Hospital 
in  an  ambulance,  said  to  be  suffering  from  hydrophobia.  He  seemed  at  first 
to  be  entirely  unconscious  of  his  surroundings.  He  wept  copiously — a  common 
symptom  of  hysteria.  He  had  frequent  repeated  general  convulsions,  with 
opisthotonos,  but  during  theui  breathing  was  carried  on  in  a  normal  manner. 
His  face  was  flushed,  his  pulse  was  rapid  from  violent  exercise,  his  temperature 
was  normal.  He  continually  iuiitated  the  barking  and  growling  of  a  dog.  He 
seized  pillows  and  the  bedclothing  in  his  teeth,  and  by  pulling  and  shaking 
actually  tore  them  to  tatters.  When  suggestions  w-ere  made  by  the  bystanders 
as  to  true  and  fanciful  symptoms  of  hydrophobia,  he  imitated  each  in  turn. 
He  growled  and  spat  freely  about,  but  did  not  attempt  to  injure  the  bystanders. 
He  was  put  partly  imder  the  influence  of  chloroform,  on  emerging  from  which 
his  symptoms  disappeared. 

Tetanus. — The  incubation  period  of  tetanus  is  usually  much  shorter  than 
that  of  hydrophobia.  (See  Tetanus.)  The  musculai  contractions  begin  nearly 
always  in  the  masseter  muscles.  There  is  no  lockjaw  in  hydrophobia.  While 
convulsive  seizures  occur  in  tetanus,  the  muscles  are  not  relaxed,  but  remain 
hard  and  rigid  between  the  attacks.  In  tetanus,  Risus  sardonicus  is  present; 
absent  in  hydrophobia.  Maniacal  excitement  does  not  occur  in  tetanus.  Swal- 
lowing is  usually  possible  during  the  early  part  of  the  disease. 

Sirychnin  Poisoning. — The  s^^^lJ)tolns  come  on  immediately  after  the  in- 
gestion of  the  poison.  There  are  violent  generalized  spasms  of  all  the  muscles 
of  the  body,  sometimes  with  cessation  of  respiration  and  cyanosis.     There  is 
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»Iii?tis  sartlonieus,  absent  in  hydrojjhobia.  There  is  (Complete  muscnilar  relax- 
Itiun  between  the  c^onviikions.  In  marked  eflse^  opisthotonos  occurs  with  every 
rcin\iilsion*  There  h  marked  jihotophobiti,  and  ohjecfv^  appear  green.  The 
intelleet  is  clear  throiighoiit.  The  con v nisi ons  in  istryehnin  poisoning  continue 
tjuly  a  few  huur%  or  at  moat  a  day,  ending  in  death  or  complete  recovery. 


ANTHRAX 


I  Synonyms. — ^^lalignant  pustule;  French,  Charbon;  German^  Milzbrand; 
WVMd-jj^jrterV  Disease. 

BefinltioE. — Anthrax  i^  an  acirte  iiifeetiong  di.^easc  caum^d  by  inoculation 
with  the  anthrax  bacillus— a  rod-shajjed  bacterinm  forming  spores  outside 
the  am  mat  body. 

^k  SruGiCAL  Bacteeiolooy,' — The  haciUi  occur  in  the  blood  and  ti&sues  of  man 
^■■wimals  attacked  by  anthrax,  Tht-y  arc  from  6  to  8  /*  long  and  aljout  1.2  ft 
^l^w,  with  square  or  slightly  concave  ends.  They  sometimes  occur  in  long  chainsj 
freqncntly  in  pairs  arranged  end  to  end.  They  stain  well  with  all  the  basic  anilin 
colors,  and  by  Gram's  method,  although  a  cautious  npjjl [cation  of  tlie  decolorizing 
fluid  is  neeessarj'  in  order  to  avoid  removing  the  gentian  violet  from  many  of  the 
Wettli.  On  gelatin  plates  the  colonies  develop,  in  from  twcnty-four  to  thirty-iiK 
bouri,  as  verj"  wavy  bodies,  radiating  from  the  center  outward  like  locks  of  hair. 
In  a  diy  or  two  a  liquefaction  begins  which  slowly  extends  through  to  the  bottom 
bi  the  gelatin.  In  gelatin  tubes  an  appearance  is  8een  similar  to  that  of  the  eol- 
l^nic*  in  gelatin  plates,  the  growth  appearing  along  the  needle  track  as  a  whitish 
tending  out  radiating  lines  ami  presenting  the  apj>earance  of  an  inverted  fir 
^tree,  whitish,  and  accompanied  hy  liquefaction  slowly  progressing  downward  from 
the  upper  |M>rtion  of  the  gelatin.  In  agar  plates  the  colonies  are  apparent  twelve 
Imi^  after  incnljation  at  a  tcm]>erature  of  37^  C.,  under  a  low  power,  presenting 
tfeifi  venr  marked  wavy  apj>carancc.  Under  a  higli  power  the  wavy  appearance 
ijrpireatly  radiates  out,  and  terminates  not  in  a  point,  but  in  a  tum  upon  itself; 
iothtt  it  is  probable  that  the  entire  colony  is  a  thread  twisted  on  itself.  On  the 
fQfface  of  agar  there  Is  a  moi^st,  profuse  growth,  slightly  elevated,  and  whitish  in 
colcihowing  the  wreathed  appearance  that  is  seen  in  plate  cultures.  The  colonies 
on  Wood  scrum  are  the  same  as  on  agar.  In  bouillon  there  appears  a  shreddy 
growtli  that  later  becomes  more  abundant,  settling  as  a  flocculent  mass  to  the  bottom 
olthe  fluid*  On  potato  there  is  a  thickj  moist,  whitish  layer,  without  any  special 
'i  dirties.  The  bacillus  grows  rapidly,  producing  spores,  does  not  produce 
,n».ries  gelatin  slowly,  does  not  prmluce  pigment,  is  stained  readily  with  any 
ui  the  inllin  colors,  and  usually  by  Gram's  method,  and  is  pathogenic  to  all  sus- 
ceptible nQimals. 

For  diagnostic  purposes  cover-glass  preparations  may  be  made  from  the  fluid 

m  the  vt^ic'W,  or  from  r  ra]>ings  of  the  incis^cd  pustule,  and  may  he  stained  with 

nterj  dutions  of  any  of  tlie  anilin  colors,  and  by  Ci ram's  method.    The  bacilli  are 

cMfllly  found  in  the  blood.     Muir  and  Ritchie  give  a  very  wise  caution  that 

'QviQied  from  H,  C*  Erast,  ''International  Text-Bpok  t>f  Surgery,"  voL  i,  p.  37,  Warren 
Gouki 
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the  parts  should  be  handled  carefully  and  gently  in  attempts  at  diagnosis,  other- 
wise the  diffusion  of  the  bacilli  into  surrounding  tissues  may  be  forced,  and  the 
condition  greatly  aggravated.    Plate  cultures  should  also  be  made,  as  well  as  inocu- 
lations, if  positive  results  are  not  obtained  by  the  microscope  alone. 

Occnrrence.^ — Anthrax  occurs  most  often  among  the  mammalia,  including 
man,  notably  among  the  domesticated  herbivora — cattle  and  sheep,  less  often 
horses.  Animals  dying  of  the  disease  and  buried  in  a  pasture  become  wide- 
spread sources  of  infection.  The  bacilli  in  the  carcass  form  resistant  spores, 
and  may  be  disseminated  over  a  large  area  by  water,  by  wind,  or  mechanically. 
Thus  an  entire  pasture  or  small  watercourse  may  become  infected,  and  epidem- 
ics of  anthrax  among  stock  often  arise  in  this  way. 

Sources  of  Infection. — In  animals,  as  in  man,  the  disease  may  be  acquired 
in  three  ways:  (1)  By  local  inoculation;  (2)  by  entrance  into  the  respira- 
tory passages;  (3)  by  ingestion,  w^ith  food  into  the  alimentary  canal.  In  man 
the  disease  is  commonly  contracted  from  handling  the  hides  and  hair  or  bodies 
of  animals  infected  with  anthrax  (wool-sorter's  disease),  so,  also,  by  farmers, 
butchers,  veterinary  surgeons,  and  occasionally  by  pathologists  or  surgeons 
during  experimental  work  in  laboratories  or  during  autopsies.  Flies  are 
believed  also  to  transmit  the  disease.  Infection  through  the  use  of  imperfectly 
sterilized  catgut  has  been  reported  (sheep's  intestine).  The  pustular  form  of 
the  disease  by  inoculation  of  a  wound  or  abrasion  of  the  cutaneous  surface  is 
much  more  common  in  man  than  is  inoculation  by  inhalation  or  by  the  inges- 
tion of  infected  food,  although  inoculation  by  inhalation  does  sometimes  occur 
among  those  who  sort  w^ool.  Recent  wounds  and  abrasions  of  the  integument 
not  covered  by  granulations  are  the  ports  of  entry.  The  exposed  portions  of 
the  body  are  the  usual  seats — the  face  and  neck,  the  hands  and  arms;  lastly, 
the  lower  extremities. 

Period  of  Incubation. — The  period  of  incubation  is  two  or  three  days,  some- 
times six,  and  usually  without  noticeable  prodromal  symptoms.  The  pustule 
develops  first  as  a  vesicle  containing  pinkish,  later  bluish,  fluid,  upon  a  slightly 
swollen,  reddened  or  purplish  base.  The  vesicle  soon  bursts  and  forms  a  crust 
of  a  black  color,  due  partly  to  dried  blood  and  partly  to  necrosis  of  the  super- 
ficial tissues.  The  original  pustule  begins  of  the  size  of  a  pea,  or  sometimes 
it  is  as  large  as  a  ten-cent  silver  piece.  The  swollen  edges  of  the  pustule  rise 
above  the  level  of  the  skin,  and  the  central  crust  appears  depressed.  The 
swelling  and  redness  spread,  and  an  areola  of  secondary  vesicles  is  formed 
upon  the  inflamed  skin.  The  subjective  sensations  of  burning,  itching,  and 
tenderness  are  present.  There  is  at  this  time  moderate  constitutional  depres- 
sion and  a  moderate,  rise  of  temperature.  There  is  rapid  sw^elling,  edema,  and 
induration  of  the  surrounding  skin  and  swelling  of  the  communicating 
lymphatic  glands.  If  tlie  central  scab  \)o  removed  at  this  time  a  necrotic  ulcer 
is  exposed,  discharging  a  thin,  blood-stained  fluid  containing  usually  nimier- 
ous  anthrax  bacilli,  which  can  be  recognized,  by  staining,  under  the  microscope. 
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VariatioiLS  in  the  Course  of  tlie  Disease. — The  snliscqtxeiit  pmgress  of  the 
li^eiii^*  vBric*s  a  g*^<xl  tk'iil  in  ditfereiit  cases.     In  souk?  the  pustule  may  have 
!tisfi»d  for  several   days  without  the  anthrax  hacilli  leaving  the  immediate 
Vicinity  of  the  piistnle,  where  tliej  may  be  found,  for  the  most  part  in  the  more 
superficial  layers  of  tlie  true  skin.     In  one  of  my  own  cases  excision  of  the 
pustule  was  made  on  the  fifth  day,  and  the  bacilli  were  closely  grouped  around 
die  original  pustule  and  iihsent  from  tlie  outer  portions  of  the  section .      In 
other  cases  a  very  rapid  diss£*mi nation  takes  place  without  much  redness  of 
the  skin,  but  with  rapidly  progressive  brawny  edema  and  profound  eonstilu- 
tional  fKnisiiuing,  ending  in  three  to  five  days  after  the  beginning  of  tlie  di^ase 
in  death,  preeeded  by  prostratifm,  high  fever,  delirium,  diarrhnaj  and  eolhijise. 
Infection  through  the  lungs  runs  the  course  of  tin  intense,  septic,  and  rap- 
idly fatal  pneumonia*     Intestinal  infection  ia  eharaeterixed  by  sj^nptoms  of 
sudden  and  violent  inflaTumation  of  the  alimentary  canal  with  vomiting,  diar- 
rhea, and  sj)eedy  death  in  eoUapse* 

Diagnosis. — The  diagnosis  is  established  in  ordinary  eases  by  the  eharac- 
lms*tie  ap|K'arance  of  the  pustule  and  by  recognition  of  the  anthrax  bacilli 
in  the  discharge,  or  in  scrapings  from  the  pustule,  or  in  sections  of  the  tissue 
under  the  microscojie  after  the  pus  tide  has  been  excised,  or  by  inoculations  of 
iniiDila. 

It  is  a  mistake  to  suppose  that  in  man  the  diagnosis  of  antlirax  can  be  made 
ttm  examining  the  blood  from  the  general  circulation  for  anthrax  hacilli.  Only 
in  eneeptional  ca^es  of  anthrax  of  a  septicctuic  tyjH?  and  at  a  late  s>tage  can  the 
hteitli  be  devcloiied  from  blo<>d  cultures.  In  most  instances  cultures  made  from 
the  blood  remain  sterile,     (Kwing.) 

It  is  well  to  remember,  however,  that  not  every  pustule  having  a  black 
scab  at  its  center  is  antlirax.  I  have  excised  stn-eral  wliich  have  l>een  foimd 
ui  be  due  entirely  to  Staphylococcus  pyogenes  aureus.  They  lacked,  however, 
the  fieeoadary  vesication  upm  tlie  skin  surrounding;  the  pustule.  The  diag- 
vofis  of  those  cases  dying  of  pulmonary  anthrax  and  of  intestinal  anthrax 
might  be  made  before  death  by  the  recognition  of  the  bacilli  in  the  sputum  or 
i&  tlie  discharges  from  the  lH>wel  respectively^  and  in  some  instances  by  a 
of  exposure  Ni  the  disease  a  probable  diagnosis  might  he  arrived  at. 

iTOgnition  iHJsi mortem  in  hardened  sections  of  the  liver,  the  limgs,  and 
tbf  spleen  would  reveal  abnndant  characteristic  hacilli  cml^edded  in  the  endo- 
ibeUiJ  Uaing  of  the  blood  capillaries  of  the^se  organs  especially. 
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Aetinoaiyeosis  is  a  chronic  infectious  disease  occurring  in  cattle  and  in 
at  It  ii  caused  by  the  growth  in  tlie  tissues  of  the  so-called  ray  fungus, 
**rpimaTn  occurring  in  certain  grains — notably  in  barley  and  in  rye.  The 
liJi!^  in  many   instances  been  tracc^d  directly   to   inoculation   with   the 
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infected  grain  through  some  minute  traumatism,  and  a  spear  or  kernel  of  such 
grain  has  in  certain  cases  been  found  embedded  in  or  adherent  to  the  diseased 
tissues.  The  disease  in  cattle  is  known  as  "  lumpy  jaw,"  on  account  of  its 
localization  and  of  the  peculiar  hard  nodular  tumors  formed  upon  and  in  the 
neighborhood  of  the  lower  jaw  of  the  infected  animal.  In  the  tissues  of  these 
nodules  the  fungus  can  be  demonstrated  invariably.  In  man  the  disease  occurs 
somewhat  rarely,  and  yet  almost  every  surgeon  of  considerable  experience  has 
seen  one  or  more  cases.  Infection  from  diseased  animals  has  occurred,  but 
is  uncommon.  The  ingestion  of  infected  meat  has  been  thought  in  certain 
instances  to  account  for  the  production  of  the  disease;  but  probably  in  the 
majority  of  cases  the  disease  is  introduced,  as  has  been  many  times  demon- 
strated, through  the  medium  of  infected  grain — ^barley,  rye,  wheat,  or  other 
cereal. 

Avenues  of  Infection. — Three  principal  ports  of  entry  are  recognized — 
the  mouth  and  throat,  the  respiratory  tract,  and  the  alimentary  canal,  occa- 
sionally through  wounds  of  the  external  integument  When  in  the  mouth 
and  throat  the  fungus  gains  entrance  through  a  carious  tooth  or  through  one 
of  the  crypts  of  the  tonsil.  Sometimes  the  inoculation  takes  place  in  the 
tongue  or  through  some  portion  of  the  mucous  membrane  of  the  buccal  cavity; 
probably  more  often  in  the  gums,  or  between  the  teeth  and  the  gums,  than 
elsewhere.  Undoubtedly  the  mouth  is  much  the  most  frequent  port  of  entry. 
In  the  lungs  the  infection  takes  place  through  aspiration  of  the  fungus  and 
inoculation  through  the  lining  membrane  of  the  air  passages.  In  the  abdom- 
inal type,  through  the  mucous  membrane  of  the  intestine.  The  cecum  and 
appendix  appear  to  be  the  regions  most  commonly  attacked,  but  other  portions 
of  the  gastro-intestinal  canal  may  also  be  infected.  Once  inoculated,  the  dis- 
ease tends  to  spread  slowly  by  continuity  of  structure,  but  dissemination  by 
the  blood  current  is  apparently  possible,  since  pyemic  forms  of  the  infection 
have  been  observed  with  the  formation  of  foci  in  widely  separated  organs. 

Essential  Lesion. — The  disease  is  characterized  by  production  of  nodular 
masses  of  inflaniniatory  tissue  exhibiting  in  their  structure  a  variety  of  lesions 
according  to  the  relative  age  of  the  infection  in  different  portions  of  infiltrated 
area.  The  older  portions  consist  of  dense  hard  masses  of  sclerosed  fibrous 
connective  tissue.  In  parts  less  ancient,  the  newly  formed  connective  tissue 
is  softer  and  is  infiltrated  with  leucocytes.  In  the  recent  portions  the  masses 
of  growing  fungus  are  surrounded  by  granulation  tissue,  containing  also  giant 
cells.  This  granulation  tissue  tends  to  undergo  purulent  softening  with  per- 
foration of  the  skin,  and  the  formation  of  sinuses  from  which  escape  a  thin 
purulent  discharge  containing  minute  granules  of  a  gray,  yellowish,  or  sulphur 
color,  of  such  a  size  as  to  be  visible  to  the  naked  eye. 

The  occurrence  of  tliesc  granules  in  the  discharge  constitutes  the  char- 
acteristic and  diagnostic  feature  (►f  the  disease.  The  granules  are  often  of  the 
size  of  the  bead  of  a  very  small  pin,  or  smaller;  they  are  not  always  yellow 
in  color;  they  may  be  colorless,  like  jelly,  or  dark,  almost  black,  or  greenish, 
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or  white*  When  placed  under  the  niieroscope  these  graniilea  have  a  %^ery 
eharacteristic  appearance;  they  may  he  t^xaniinpd  aa  they  are,  or  stained  with 
plcrie  acid,  or  with  any  anilin  stain — i.  e.,  gentian  violet  or  hematoxylin. 
Tbe^'  do  not  stain  by  Granra  inethndj  except  in  the  tissues*  of  the  ox.  The 
masses  are  seen  to  consist  mi  tier  the  niicrosco|iG  of  a  somewhat  rounded  hody, 
toward  the  circumference  of  which  are  seen  arranged  in  a  radiating  manner 
translucent  filanientSj  frequently  with  enlarged  or  ehibl>ed  ends.  These  fila- 
ments may  sonietinies  Ite  B(?en  to  branch  tliehotoiiioimly.  Soinetiines  small, 
rounded  bodies  may  be  seen  scattered  among  the  filaments*  these  are  the  sjiores 
or  conidia  of  the  fnngns.  The  center  of  the  mass  is  composed  of  an  interlae- 
ing  network  of  filaments.  The  Jiameter  of  the  fihimenta  is  about  5  /i.  A 
^milar  demonstration  of  the  organism  can  usually  be  made  in  hardened  sec- 
tions of  the  affeetpd  tisauesj  surrounded  hy  granulation  tissue  and  giant  cells 
^or  pus.  By  double  staining  of  such  sections  with  picric  acid  and  fuehsin, 
fnngiis  then  appears  a  brilliant  yellow  and  the  surrounding  tissue 
ppd. 
Clinical  Diagnosis* — The  recognition  of  actinomycosis  clinically,  as  it  occurs 
upon  ihe  face  and  nkcKj  is  usually  not  ver_y  difiicult.  If  the  superficial  soft 
parts  are  involved  there  will  be  found  a  chronically  inflamed  and  nodular 
iiti  upon  the  skin,  sometimes  over  tlic  body  of  the  lower  jaw^  sometimes  upon 
the  leek;  but  little  pain  will  usually  be  complained  of,  and  the  aflFection  will 
hiTe  ft  markedly  chronic  history*  The  progress  of  the  disease  is,  howeverj 
in&idions  and  widespread ;  invaaton  by  continuity  of  strutiture  is  not  uncom- 
mcm;  thus,  in  actinomycosis  of  the  upptT  jaw,  the  antrum,  the  base  of  the 
skull,  and  the  temporo-maxillaiy  fossa  are  invaded ;  in  aetinoniyeosis  of  the 
Irtwer  jaw,  the  soft  parts  of  the  neck,  and  even  the  mediastinum.  There  may  be 
simply  one  or  more  indurated  nodules  or,  more  commonly,  there  %vill  be  fotmd 
wvmi  aodulea  or  jmrallel  ridges  elevated  above  the  skin,  some  of  which  are 
bmba  down  in  their  centers^  the  skin  thinned,  and  fioctuating,  suggesting 
lOHjewhat  the  comlition  of  an  infiamed  sebact^jus  cyst,  or  a  subacute  j>eriosteal 
iJjieesa,  or,  if  the  skin  is  already  perforated,  sinuses  will  be  present  from  which 
miy  be  extruded  a  thin  watery  pus^  usually  containing  the  characteristic  actino- 
oiwotic  granules ;  or  an  incision  of  one  of  the  fluctuating  areas  will  give  escape 
to  iimiiar  matcriaL 

If  the  disease  involves,  as  it  sometimes  does,  the  ckntbax  tissues  of  the 

Jaw,  diliitatiou   and   enlargenrent  of  the   jaw   will   be   produced,   later   with 

fjfrforatitm  and  the  forniation  of  sinuses.      In  such  cases  the  infiltration  of 

ti*  tissues  of  the  cheek  ^'ill  lead  to  more  or  less  complete  iumiobility  of  the 

jiw.   In  man  this  form  of  infection  is  less  coTumon  and  less  characteristic  than 

in  aaimals.     The  cases  have  been  mistaken  for  central  sarcoma.     Confusion 

titiy  fllfto  arise  when  an  epithelioma  of  tliL^  jaw  I>ecoraes  infected,  breaks  dovm 

and  discbatifee  pus  containing  white  granules.     In  this  instance  the  granules 

jire  epithelial  pearls*     In  these  cases  the  age  of  the  patient,  the  presence  of  a 

primary  growth  on  the  skin  or  mucous  membrane,  or  of  a  characteristic  ulcer 
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in  the  mouth,  and  the  rapid  progress  of  the  disease,  will  render  the  diagnosis 
dear,  and  yet  I  have  seen  good  surgeons  err  in  similar  cases. 

Upon  tiik  tongue  the  disease  occurs  as  one  or  more  indurated  nodules 
usually  not  larger  than  a  pea,  which  may  break  down,  leaving  a  small  cavity 
lined  with  yellowish  necrotic  tissue,  or  with  somewhat  indurated  granulation 
tissue.  In  one  case  which  I  saw,  in  the  clinic  of  Albert  in  Vienna  in  1887, 
the  disease  existed  in  the  form  of  multiple  nodules  upon  the  dorsum  of  the 
tongue,  scattered  over  nearly  the  anterior  half  of  the  organ ;  from  the  discharge 
and  from  scrapings  from  the  nodules  the  fungus  had  been  demonstrated. 

Actinomycosis  of  tiik  Lung. — Actinomycosis  of  the  lung  is  the  gravest 
form  of  the  disease ;  it  })resents  the  signs  and  runs  the  course  in  many  instances 
of  ordinary  chronic  pulmonary  phthisis  of  a  severe  type,  and  is  usually 
complicated  by  septic  symptoms  due  to  mixed  infection  with  pyogenic 
microbes. 

Moderate  leucocytosis  has  been  observed  in  actinomycosis  of  the  lung  run- 
ning an  acute  course — 21,500  (Ewing).  There  is  loss  of  flesh  and  strength, 
night  sweats,  sometimes  hemoptysis.  The  pleura  and  the  diaphragm  are  fre- 
quently involved,  and  the  disease  may  perforate  the  thoracic  wall,  and  appear 
as  an  indurated  area,  or  an  abscess  upon  the  thorax,  usually  low  down;  or 
the  diaj)hragm  may  be  perforated,  and  the  peritoneum  infected,  with  a  rapidly 
fatal  result.  The  diagnosis  in  these  cases  must  rest  upon  the  recognition  of 
the  fungus,  either  in  the  sputum  or  in  fluid  aspirated  from  the  pleura,  throu^ 
a  large  needle.  The  continuous  absence  of  tubercle  bacilli  in  the  sputum, 
the  signs  and  symptoms  of  acute  pleuritis  with  marked  fever  of  a  septic  type, 
and  the  negative  results  of  aspiration,  or  the  withdrawal  of  merely  serous 
fluid  from  the  j)loural  cavity,  together  with  a  boardlike  induration  of  the  soft 
parts  of  the  thorax,  and  re])eated  careful  examination  of  the  sputum,  are  the 
means  of  diagnosis.  If  metastatic  foci  occur  in  distant  regions  their  con- 
tents may  clear  up  the  diagnosis. 

In  abdominal  actinomyc^osis  there  are  produced  the  symptoms  of  very 
varied  disturbance  of  the  alimentary  tract  Pain,  of  a  colicky  character,  some- 
times diarrhea.  The  pains  are  sometimes  localized  and  sometimes  gi^neral 
There  are  a  variety  of  other  irritative  symptoms  in  special  cases,  depending 
upon  the  organs  involved.  An  abdominal  tumor  or  induration  can  usually 
be  distinguished ;  this  may  simulate  carcinoma  of  the  cecum  (the  usual  site) 
or  other  portion  of  the  gut,  or  intestinal  tulx^rculosis.  In  a  certain  number 
of  cases  involvement  and  j)erforation  of  the  abdominal  wall  may  take  plaoe 
with  the  formation  of  a  dense  infiltration  of  the  tissues,  sometimes  with  the 
escape  from  the  sinuses  formed  of  the  characteristic  fungus.  The  granules 
may  also  l)e  discharged  through  the  rectum  or  through  the  bladder.  Other 
and  varied  localities  in  the  body  may  be  affected  by  this  disease.  The  diagno- 
sis will  depend,  as  in  other  instances,  upon  the  slow  and  often  rather  painless 
progress  of  the  condition,  by  the  forma ti(m  of  characteristic  areas  of  indurated 
tissue,  disseminated  sjx)ts  of  softening,  the  formation  of  sinuses,  and  the  lec- 
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gnition  of  the  fungus  in  the  discharge  or  in  the  infected  tissues.      (See  Abdo- 
nen.) 

Differential  IKagnosis. — ^Actinomycosis  of  the  tongue  is  to  be  distinguished 
from  carcinoma  of  that  organ  by  the  situation.  Cancer  more  commonly  begins 
on  the  side  of  the  tongue,  actinomycosis  near  the  tip.  Cancer  of  the  tongue 
18  exceedingly  painful,  actinomycosis  is  not.  Progressive  ulceration  and  early 
involvement  of  the  lymphatics  of  the  submaxillary  triangle  are  typical  of 
CMcinoma;  they  are  absent  in  actinomycosis,  or  at  least  not  marked.  Gum- 
mata  of  the  tongue  are  usually  larger  than  the  nodules  formed  by  actinomy- 
coeis,  they  begin  in  the  submucous  tissue,  and  when  broken  down  the  crater- 
Kke  appearance  of  the  excavation  lined  by  characteristic  gummatous  tissue 
should,  when  taken  in  connection  with  the  history  and  the  possible  presence 
of  other  evidence  of  the  disease,  serve  to  distinguish  them  from  actinomycosis. 
The  administration  of  iodide  of  potash  would  not  serve  as  a  means  of  differ- 
entiation between  these  two  conditions,  because  either  process  might  be  cured 
thereby.  Tuberculous  ulcers  of.  the  tongue  occur  usually  in  the  presence  of 
tuberculosis  of  the  lungs ;  they  are  soft  ulcerations,  frequently  with  a  caseous 
basis,  or  covered  with  flabby  granulations.  They  are  exceedingly  tender  and 
painful.  The  recognition  of  tubercle  bacilli  in  the  scrapings  of  the  ulcer  is 
usually  not  difficult 

Identification  of  Actinomycosis  by  Cultures. — The  following  is  quoted  from 
The  Journal  of  Medical  Research,  vol.  xiii.  No.  4,  May,  1905,  "  The  Biology 
of  the  Micro-organism  of  Actinomycosis,''  by  James  Homer  Wright,  M.D. : 

As  the  result  of  my  experience  I  would  recommend  the  following  procedure 
for  the  isolation  of  the  micro-organism  of  actinomycosis.  The  granules,  preferably 
obtained  from  closed  lesions,  are  first  thoroughly  washed  in  sterile  water  or 
boaillon  and  then  crushed  and  disintegrated  between  two  sterile  glass  slides.  If 
one  is  working  with  a  bovine  case,  it  is  well  to  examine  microscopically  the  dis- 
integrated material  after  mixing  it  with  a  drop  or  two  of  bouillon  under  a  cover- 
giass  to  see  if  filamentous  masses  are  present.  If  they  were  not,  or  if  they  are 
very  few,  proceed  no  further,  but  begin  again  with  another  granule,  because  the 
granules  in  bovine  lesions  sometimes  contain  no  living  filaments  at  all,  but  may 
be  composed  entirely  of  degenerate  structures  from  which  no  growth  of  the  micro- 
organism can  be  expected.  If  filaments  and  filamentous  masses  are  thus  found  to 
be  present  in  the  granule,  then  the  disintegrated  products  of  the  granule  are  to 
be  transferred  by  means  of  the  platinum  loop  to  melted  one-per-cent  dextrose 
■gar  contained  in  test-tubes  filled  to  the  depth  of  about  7  or  8  cm.  which  have 
been  cooled  to  about  40**  C.  The  material  is  thoroughly  distributed  throughout 
the  melted  agar  by  means  of  the  loop,  and  the  tube  then  placed  in  the  incubator. 
Several  tubes  should  thus  be  prepared.  At  the  same  time  a  number  of  granules, 
ifter  thorough  washing  in  sterile  water  or  bouillon,  should  be  placed  on  tlie  sides 
>f  sterile  test-tubes  plugged  with  cotton  and  kept  at  room  temperature  in  tlie  dark. 
The  sugar  agar  tubes  inoculated  as  above  described  should  be  examined  from 
kj  to  day  for  the  presence  of  the  characteristic  colonies  in  the  depths  of  the 
gir.     If  very  many  colonies  of  contaminating  bacteria  have  developed  in  the 
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tubes,  it  will  probably  be  very  difficult  or  impossible  to  isolate  the  specific  micro- 
organism. If  there  are  few  or  no  contaminating  colonies,  then  the  colonies  of 
the  specific  micro-organism  should  be  expected  to  develop  in  the  course  of  two 
or  three  days  to  a  week.  If  a  good  number  of  living  filaments  of  the  micro-organ- 
ism have  been  distributed  throughout  the  agar,  the  specific  colonies  that  develop 
will  be  very  numerous  in  tJie  de])ths  of  the  agar,  especially  throughout  a  shallow 
zone  situated  about  5  to  12  mm.  below  the  surface  of  the  agar-agar. 

When  the  presence  of  the  characteristic  colonies  has  been  determined,  slices  or 
pieces  of  the  agar  containing  colonies  are  to  be  cut  out  of  the  tube  by  means  of 
a  stiff  platinum  wire  with  a  flattened  and  bent  extremity.  A  piece  of  the  agar 
is  to  be  })laced  on  a  clean  slide  and  covered  with  a  clean  cover-glass.  It  is  to  be 
examined  under  a  low  power  of  the  microscope,  and  an  isolated  colony  selected 
for  transplantation.  By  ol)vious  manipulations,  under  continuous  control  of  micro- 
scopic observation,  the  selected  colony  together  with  a  small  amount  of  the  Rir- 
rounding  agar-agar  is  to  be  cut  out,  care  being  taken  to  be  sure  that  no  other  colony 
is  present  in  the  small  piece  of  agar-agar  containing  the  colony.  The  small 
piece  of  agar  thus  cut  out  should  not  have  a  greater  dimension  of  more  than 
2  mm.  The  j)iece  of  agar  is  tlion  transferred  from  the  slide  by  means  of  a  platinum 
loop  to  a  tube  of  sterile  bouillon,  where  it  is  thoroughly  shaken  up  in  order  to 
free  it  from  any  adherent  bacteria.  If  tliere  be  reason  to  believe  that  the  small 
j)iece  of  agar  has  been  very  much  contaminated  with  bacteria  it  should  be  washed 
in  a  second  tube  of  l>ouillon ;  then  the  piece  of  agar  is  to  be  transferred  bj  means 
of  the  platinum  loop  to  a  tube  of  melted  sugar  agar  cooled  to  40°  C.  It  should 
be  immersed  deeply  in  the  agar  and  the  tube  placed  in  the  incubator.  If  the 
colony  tims  transferred  to  the  agar-agar  is  capable  of  growth,  in  the  course  of 
some  days  it  will  have  formed  a  good-sized  colony  from  which  transplants  in 
various  culture  media  may  be  made. 

In  the  manner  described  several  small  })ieces  of  agar  containing  single  isolated 
colonies  should  be  placed  in  sugar  agar  tubes,  because  the  chances  are,' as  already 
stated,  that  some  of  tJie  colonies  will  not  grow,  and  contaminations  with  other 
bacteria  may  occur. 

If  the  number  of  contaminating  colonies  is  so  great  in  the  original  agar  cul- 
tures from  the  granules  that  it  is  found  imj)ossible  or  very  difficult  to  obtain 
specific  colonics  free  from  other  micro-organisms,  then  it  is  probably  not  worth 
while  to  expend  much  labor  with  the  task  of  isolation  from  these  original  agar 
tubes,  but  it  is  much  better  to  wait  until  the  granules  placed  on  the  sides  of  sterile 
test-tubes  have  dried  thereon  for  two  or  three  weeks  and  then  proceed  with  these 
granules  as  just  described  for  the  fresh  granules.  The  drying  of  the  granules  for 
this  length  of  time  will  probably  suffice  to  kill  off  most  of  the  contaminating  bac- 
teria and  enable  isolated  colonics  of  the  specific  micro-organism  to  be  obtained  in 
the  agar  suspension  cultures. 


MADURA  FOOT 

Synonyms. — Mycetoma;   Fundus  foot  of  India. 

Closely  allicM]  to,  if  not  identical  with,   actinomycosis  is  a  disease  occur- 
ring endeiiiically  in  certain  j)arts  of  India,  notably  in  the  neighborhood  o£ 


tie  ritT  of  Itftclura  in  Boiithern  India,  uUhonjc;!!  not  confinrtl  to  tliis  rogion, 

"iioee  ease^  iiccur  iu  other  roiin tries,   and    liuve  heen  tk^i^criliod   in    Italy   and 

both    Xorili    and    Soiitii    America,      TLe    disease    h    Cfsscntially    a    dmmic 

siippurative  process  beginning  Wneath  the  integnment  of  the  Bole  or  dorsmn 

i*f  tite  foot,  and  later  invfJving  the  dee[jei*  parts,  mnselea,  tendons^  and  bonea* 

8inugc*g  art*  formed  which  diseliarge  pus  auJ  the  churacteristic  rounded  masses 

of  fuBgi^  either  white  or  black  in  color.     The  aimises  resnlt  from  the  breaking 

down  of  hard  nrKhdes,  prcc*i&ely  as  is  the  case  in  actinomycosis.     The  disease 

h  very  chronic  and  gradually  involves  all  the  tissues  of  the  foot.     Owing  to 

disuse,  the  miiBcles  of  the  leg  mulergo  atrophy  and  the  limb  Ijeconies  a  nselesa 

ftp^iendage*     The  disease  is  iiBually  not  [iainfuL     The  diagnosis  is  to  l»e  made 

frfuTT  the  swelling,  the  hard  nodnles,  the  sinuses,  and  the  recognition  <rf  the 

charaderistie  nodides,  wIiicL  under  the  microscoi>e  are  hardly  to  be  ditferen- 

liated  from  actinomycosis* 

ERYSIPELOID 


Syionyma.— ^Erythema  Migrans ;  Ilosenhaeirs  Erv^sipeloid. 

An  acute  inflammatory  affection  of  the  skin  of  the  lingers  and  hand,  char- 
mexM  by  the  formation  of  sharply  defined  red  or  hluish-red  swollen  areas 
upn  \he  skin,  attended  by  the  suhjtTtive  sem^ations  of  Imrning  and  itching, 
Coniititiitional  s^Tiiptonis  are  wanting.  The  disease  is  caused  by  inoculation  of 
minitte  wounds  or  abrasions  of  tlie  fingers  or  liand  with  Imcteria.  Whether 
tbeiliscuse  is  produced  by  a  specific  germ  or  may  he  caused  by  several  kinds 
of  Ikiirtpria  is  not  entirely  clear.  As  originally  investigated  and  deseribeti 
k  R^wt'ubach,  the  disease  was  caused  l>v  a  fnrm  of  cfx^eus,  which  when  in- 
oculated in  pure  culture  rejiroduced  the  disease.  Later,  Cordna  found  in 
tbt'  legions  a  oktus  resembling  in  its  mode  of  growth  Staphylococcus  pyo- 
grae^  albusj  but  the  individual  crjcci  were  several  times  larger  than  Staphylo- 
crxtoi  albua  Tie  also  reproduced  the  disease  by  inoculation  of  cnltnrea  on  his 
own  person. 

The  disease  is  tmv  very  commonly  ohscrved  in  dispcnsjirv  practice  in  cities, 
ami  affeet^n  chiefly  thost*  wlio  handle  fish,  shellfish^  game,  and  meat— i.  e.,  cooks, 
btrhers,  cleaners,  and  hamllers  of  fish  and  game,  oysters,  etc.  The  disease 
h^j^  m  a  patch  of  infiltration  on  a  finger  or  knuckle,  and  sjjreads  toward  the 
UnL  S^imetimcs  several  fingers  or  tin?  whole  hand  as  far  as  the  wrist  may 
te  the  seat  of  the  lesion.  The  inflamed  patches  are  bright  red  or  bluish  red, 
«T**«Ilen,  elevated,  SHluirjily  defined  froui  the  surrounding  skin,  and  tender.  The 
fese  may  last  for  days»  or  even  a  fortnight  or  longer,  Sujipuration  does 
B**t  oeear.  Itching  and  burning  are  present  The  affection  presents  -  some 
re:«pniblance  to  mild  degrees  of  frostbite  of  the  fingers,  but  the  redness  is  more 
sfcarply  defined,  and  sjireads  by  continuity  of  structure,  nor  does  ulceration 
late  place.     The  occupation  of  the  individual  gives  valuable  aid  in  the  diag- 
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GLANDERS 

SynonyniB. — ^Farcy;    German,    Kotz;    French,    Morve;    Farcin;    Malleus 
humidiis. 

Glanders  is  an  infectious  and  contagious  disease  occurring  chiefly  in  horses, 
and  characterized  by  the  formation  of  nodules  of  granulation  tissue  on  the 
mucous  membrane  of  tlie  respiratory  tract  and  upon  the  skin,  containing  the 
bacilli  of  tlie  disease.  The  nodules  break  dowTi  into  ulcers.  Lymphangitis 
and  embolic  infection  of  distant  organs  are  a  regular  accompaniment  of  the 
general  infection.  It  is  communicable  to  man  and  also  to  most  of  the  domes- 
ticated animals,  but  not  to  the  ox.  The  cause  of  the  disease  is  a  rod-shaped 
bacillus  about  1-2  h-  in  length,  with  rounded  ends.  The  bacilli  are  nonmotile, 
and  do  not  produce  spores.  They  are  quite  sensitive  to  heat  and  to  antiseptics, 
and  are  killed  by  drying  after  two  weeks. 

The  best  culture  material  is  blood  serum  at  body  temperature. 

According  to  Muir  and  l^icliie,  the  bacilli  may  best  Ijc  stained  in  carbol-thionin 
blue  stock  solution  1  gm.,  tliionin  blue  in  100  c.c,  carbolic  acid  of  a  strength 
1^0.  '  Dilute  1  part  with  3  i)arts  of  water  and  filter.  Stain  sections  for  five 
minutes  or  uj)ward.  Wash  very  thorouglily  in  water  to  prevent  later  deposit  of 
crystals.  Decolorize  with  very  weak  acetic  acid  (a  few  drops  to  a  glassful  of 
water).  Wash  thoroughly  in  water.  Dehydrate  and  clear  with  anilin  oil  and  xylol 
ecpial  parts  and  then  with  xylol.  This  bacillus  does  not  stain  with  Gram's  method. 
( Ernst.  )^ 

In  acute  cases  the  bacilli  can  sometimes  be  isolated  from  the  blood  a  few 
days  before  death.  Thus,  Ewing  and  Coleman  report  a  case  of  acute  glanders 
in  man  with  extensive  involvement  of  the  lungs  in  which  bacilli  were  isolated 
from  the  blood  three  days  l)efore  death.  Noniewitch  reports  the  same  of  fatal 
cases  in  horses.  The  bacilli  were  found  usually  within  the  leucocytes.  Mod- 
erate leucocytosis,  13,000,  has  also  l)een  observed. 

Diagnosis. — A  ready  and  simple  method  of  making  the  diagnosis  in  a  sus- 
pected case  of  ghinders  is  to  inoculate  the  discharge  or  scrapings  from  the 
sus])ected  lesion  into  the  subcutaneous  tissues  of  the  abdomen  of  a  male  guinea 
pig.  The  testicles. of  the  animal  will  become  much  enlarged  within  twelve 
hours  to  three  days,  if  the  bacilli  are  ])resent ;  and  glanders  bacilli  may  be  dem- 
onstrated in  the  testes  themselves  as  well  as  abscesses  in  some  cases.  Another 
test  for  the  presence  of  the  disease  consists  in  injecting  into  the  tissues  of  a 
horse  sus|)(»cted  of  having  the  disease  a  substance  known  as  mallein,  prepared 
from  the  filtered  cultures  of  the  bacillus  of  glanders  grown  upon  artificial 
media  and  containing  the  toxins  of  the  disease,  but  no  bacilli.  If  a  suitable 
quantity  of  this  material  be  injected  into  the  tissues  of  an  animal  or  man 
affected  with  glanders,  a  ris(^  of  teuqierature  occurs,  amounting  in  the  case  of 
the  horse  to  2°  0.  or  more.  This  test  is  said  to  be  accurate  in  from  soventy- 
»  "  Intcrnationiil  Text- Book  of  Surgery."    Warren  Gould. 
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five  to  ninety  per  cent  of  cases.     In  the  horse  as  well  as  in  man  the  disease 
peeurs  in  an  acute  and  a  ehronie  fonii. 

Symptoms.— The  symptoms  and  course  of  the  disease  in  the  horse  are  thns 
rilied  by  Yoiiatt; 


be  earliest  loral  ^ymjjtom  ip  a  nnpal  discharge,  which  conPiRts  of  an  increased 

c'tion,  Fxuall  in  quantity,  anil  flowing  conBtantly.     It  is  of  an  aqueous  character, 

iwed  witli  a  little  mucus*    It  is  not  sticky  when  first  recognized,  but  becomes  so 

[ttlen^ards,  Iiaving  a  peculiar  viscidity  and  ghiejneHS,    Tlie  di*?charge  sexin  increases 

I  in  i]tmntity,  and  in  the  advanced  stages  bt*comes  di&colored,  bloody,  and  offensive. 

[On  tW  other  hand,  the  disease  may  continue  for  many  months,  or  even  for  two 

I  Ibw**  vean^H,  imattended  by  any  other  symptom,  and  jiii  tlie  horse  be  decidedly 

deml.     The  glands  under  the  jaw  soon  hecome  enlarged,  and  are  generally 

d)servLHi  on  the  f^ame  s^idc  as  that  on  which  tlie  nostril  is  affected ;  the  swelling  at 

iliit  itii^y  be  somewhat  large  and  diffused,  but  this  subsides  in  a  great  measure 

Unss  one  or  two  glandular  enlargementj?,  wdjich  become  closely  adherent  to 

the  jiw-bone.    The  mucous  memhnme  of  the  nose  becomes  of  a  dark -purplish  hue, 

Of  dmoel  of  a  leaden  color^ucvcr  the  faint  pink  binsh  of  liealth,  or  the  intense 

md  vivid  red  of  usual  inflammation-     Spots  of  ulceration  will  probably  appear 

Oil  the  mi'mbrane  covering  the  cartilage  of  the  nose;  these  uh-ers  are  of  a  circular 

lomu  *lti^f>  aud  with  abrupt  and  proiuinent  edges,  and  become  larger  and  more 

niimmius,  obstructing  the  nasal  passages,  and  causing  a  grating  or  choking  noise 

jin'allimg.    The  disease  extends  upward  into  the  frontal  sinuses,  and  the  integu- 

iit  of  the  forehead  bct^omes  tluekened  and  swollen,  causing  peculiar  tenderness. 

Tlif iW)rl)ents  about  the  face  and  neck  now  become  imjdicated,  constituting  farcy; 

tjit-si!  mlarge  and  soon  ulcerate.     Tlie  absorbents  on  the  inside  of  the  thiglu  and 

tiuii  tlie  decfi  alisorlK^nts  of  both  Iiiud  legs,  are  nc.vt  involved,  causing  tlie  parts 

to  iwfll  to  a  great  si^e,  and  to  bei^ome  stiff,  hot,  and  tender.     The  constitutional 

6¥ni|)toim!  are  loss  of  flesh,  impaired  appetite,  failing  strength,  and  more  or  less 

flTjsoit  eoiTgh ;  the  ImiIIv  is  tucked  up;  the  coat  is  u^ntlirifty  and  readily  comes  off. 

Tbetnjmal  soon  preseuts  one  mass  of  putrefaction^  and  dies  exhausted. 

Blandcrs  in  Man.^In  num  the  charaeteristie  feature  of  the  disease  is  the 
fonwiti^m  of  nodules  chiefly  upon  the  mucous  membrane  nf  the  rc^spiratory 
tract  and  upon  the  skin  of  various  regions ;  the  norliiles  are  small  at  first, 
nmn^  in  size  from  that  of  a  small  hird  shot  to  that  of  a  jiea.  They  are 
^rhitUfi  or  yellow  i  si  I  in  color,  are  surrounded  by  an  inflamed  border,  are 
efmrfiiues  umbilicated,  and  lend  rapidly  to  hrciik  clown,  foiTiiiug  ulrt^rs  whieli 
l^pfi'ad  iu  si/x?  and  depth.  Sec^mdary  involveujent  of  distant  organs  takes 
apparently  through  the  hlood  current;  and  the  alMloniinal  viscera,  the 
;s,  tlie  Imnes,  the  testes  nuiy  all  Im;*  invcdved  with  the  production  of  nodules 
•ail  iif  diffuse  infiltrations.  When  the  skin  is  the  seat  of  the  infection  a 
itimilar  proef^ss  occurs,  nodtilcs  are  formed  which  rapidly  soffen^  and  are 
lollowet]  by  progressive  and  destructive  ulct^ration.  The  mKhdcs  cfunniouly 
the  course  of  the  lymphatic  channels  (farcy  Inuls).  In  man  the 
fismy  run  a  very  rapi*l  course  umler  the  guisi^  of  a  septiccnnia  c^r  septic 
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pneumonia  with  typhoid  symptoms,  and  death  may  occur  in  a  few  days  or  a 
fortnight. 

Modes  of  Infection. — The  diagnosis  may  be  difficult  or  impossible  without 
a  clew  furnished  by  the  occupation  of  the  individual  or  a  history  of  exposure 
to  infection  from  a  diseased  animal.     Coachmen,  farriers,  cavalrymen,  and 
those  in  general  who  have  much  to  do  with  horses  are  most  often  attacked. 
The  modes  of  infection  are  various.     The  infectious  material  may  be  blown 
or  coughed  into  the  face  by  the  diseased  animal,  or  minute  wounds  may  be 
infected  by  handling  the  horse  or  his  harness  or  clothing.     Thus  the  infection 
may  take  place  througli  or  near  the  mucous  membrane  of  the  nose  (glanders) 
or  through  the  external  integimient  (farcy).     According  to  these  two  diflFerent 
modes  of  infection  and  progress  the  disease  may  be  divided  into  two  tyj)e8 — 
glanders  and   farcy — each   acute   and   chronic,   although  combinations  of  the 
two  types  of  the  disease  may,  of  course,  occur. 

Acute  Olanders. — In  acute  cases  the  period  of  incubation  is  three  or  four 
days.  Tlie  disease  begins  with  general  malaise,  a  febrile  movement,  and  gen- 
eral pains.  There  is  swelling,  redness,  and  often  lymphangitis  at  the  site  oi 
inoculation.  Within  a  few  hours  or  a  day  nodules  are  formed  in  the  mucous 
membrane  of  the  nose;  these  rapidly  ulcerate  and  purulent  discharge  occurs 
from  the  nares.  Secondary  involvement  of  the  skin  of  the  face  and  of  dis- 
tant parts  occurs  and  a  pustular  eruption  is  developed  upon  the  face  and  on 
the  extremities,  notably  about  the  joints.  The  pustular  eruption  goes  on  to 
ulceration,  and  the  ulcers  may  become  necrotic  and  offensive.  The  disease 
has  been  mistaken  for  small-pox.  Tlie  lymphatics  of  the  neck  are  much  swollen. 
Acute  purulent  arthritis  of  the  larger  joints  as  a  metastatic  process  occurs  in 
some  cases.  The  joint  becomes  rod,  swollen,  painful,  tender,  and  distended 
with  purulent  fluid.  Secondary  involvement  of  the  lungs  produces  a  septic 
pneumonia,  and  the  abdoiuinal  organs  and  kidneys  often  become  involved 
through  the  blood  current.  Death  is  invariable  in  this  form  of  the  disease, 
usiu)lly  in  less  than  a  fortnight. 

Chronic  Olanders. — The  chronic  form  of  the  disease  in  man  is  rather  rare, 
and  may  1)0  very  hard  to  recognize.  There  is  not  i\\e  same  tendency  to  ulcer- 
ation which  o(»curs  in  acute  cases,  and  the  lesions  resemble  tuberculosis  in  that 
they  tend  to  undergo  caseation.  They  may  be  confounded  also  with  gummata 
or  even  with  actiuouiycosis.  The  localization  of  the  process  in  the  nose  is  by 
no  means  as  frequent  in  man  as  in  the  case  of  the  horse.  The  process  may 
last  for  months  or  even  years;  a  luortality  of  fifty  per  cent  attends  this  form 
of  the  disease.  The  diagnosis  dejK^nds,  as  in  acute  cases,  upon  recognition  of 
the  bacilli  in  the  discharge,  in  s(»rapings  or  seditions  of  tissue,  and  in  inoculation 
of  aninuils,  as  before  mentioned. 
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SURGICAL    TUBERCULOSIS 

The  forms  of  tiiberciilosisi  interesting  to  the  surgeon  are,  especially:  Tnber- 

j  of  the  skin  and  mucous  membranes ;  of  the  lymph  glands ;  of  the  tendons 

"iiHJt^mdon  sheaths,  bursir  and  muscles;  of  the  bonpg  and  joints ;  of  seroua  nieui- 

lifiiics»  notably  of  the  pc*ritoneum  and  pleura ;  of  the  genitourinary  organic,  the 

l)rea.<  the  thyroid  gland,  and  the  tjesticles-     (For  tuberciilosi;^  of  serous  inem- 

branr^^  Jind  of  organs.  Bee  Regional  Surgery.)  . 

Clinical  Bia^osifl  of  Tmberoulosis. — ^The  elinieal  diagnosis  of  tuberculosis  \b 
usually  possible  without  the  identification  of  the  tnlx*rc]e  bacilluSj  but  there 
ifp  a  number  of  conditions  in  which  a  recognition  of  tuberck  bacilli — either  in 
iJidiarges,  in  excretions^  or  in  tissues^ — -is  almost  indispensable  for  a  positive 
Iw^fjiiiiss  and  necessary  before  intelligent  snrgical  treatment  can  b*^  planned, 
1  Ml  aecordingly  dwell  u{>on  the  niethcKls  of  examination  of  various  kinds 
of  ttiiterial  for  tubercle  bacilli  at  some  length.  While  tul>crcle  haeilli  exist  in 
sll  ikOi'sions  of  the  disease,  j^et  under  eertiiin  conditions  their  recognition  is 
Jifficultby  microscopic  examination,  and  w*e  are  then  oldiged  to  resort  to  inocu- 
litlonof  tVo  suspected  materia!  into  the  bodies  of  susceptible  aninmls  (usually 
pimg  \i\p  are  selected)  in  order  to  demonstrate  conclusively  the  existence  of 
tW  4i3paite, 

lAliomtory  Id^ntiication  of  Baoillits  Tnbercnlosis, — Tlic  tubercle  bacillus  may 
Wrwignixed  Viy  its  staining  reactions  under  the  microscope  and  by  its  l>t*havior 
in  culture  media.     The  follow^ing  technical  description  is  that  of  Krnst:  * 

The  Iwcillus?  of  lulicreulosis  occurs  in  all  lesions  of  the  difiease.  It  is  a  small 
I  rrnl.  on  tiie  average  from  2Jj  to  3.5  /i  in  length  and  0.3  ^  in  bread tli.  It  occurs 
'  wn^Ivor  in  pairs,  arranged  either  end  to  end  or  like  the  arms  of  the  letter  V,  It 
[if  nonmotile.  The  unstained  portions  of  the  rod  liave  been  by  sojue  ii?upj>osed  to 
lie  ffxirefl,  but  this  is  not  generally  accepted.  It  does  not  grow  upon  ordinary 
Wb  or  upon  ordinary  nutrient  agar.  It  does,  however,  develop  upou  both 
Oit«i'  media  if  from  six  to  eight  per  cent  of  glycerin  have  been  added  to 
Iti  befft  growth,  however,  is  found  upon  blood-serum  at  the  temperature 
th#  body.  On  this  medium  its  colonies  present  a  characteristic  appearance. 
are  seen  first  as  small  brownish -yellow  dots,  and  never  before  the  eighth  or 

i  H.  C  Emflti  "  Intematioiuil  Text- Book  of  Surgery/*  vol  i,  p.  35*    Warren  Gould, 
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ninth  day.    They  increase  in  size,  coalesce,  and  form  a  heavy,  wrinkled,  dirty-brown 
or  cream-colored  layer  extending  outward  three  or  four  lines  on  each  side  of  the 
needle-track,  and  in  undisturbed  cultures  grow  upon  the  surface  of  the  water  of 
condensation,  leaving  the  fluid  below  perfectly  clear.    Once  seen,  these  colonies  are 
almost  unmistakable  for  anything  else.    The  growth  upon  potato,  which  is  sometimes 
seen,  but  not  always,  presents  similar  characteristics.    The  bacillus  is  of  slow  growth, 
develops  only  at  the  temperature  of  the  body,  does  not  liquefy  gelatin,  probably 
does  not  produce  spores,  produces  no  gas  or  odor,  stains  with  diflBculty  with  the 
ordinary  anil  in  colors,  decolorizes  with  equal  difliculty,  and  produces  tuberculoeis. 
upon  inoculation  in  all  susceptible  animals.     The  difficulties  in  cultivating  the 
bacillus  of  tuberculosis  would  present  an  almost  insuperable  obstacle  to  the  diag- 
nosis of   tul)erculous  processes  by   this  method.      Portimately,  however,   Ehrlich 
showed  that  this  bacillus  has  a  special  staining  reaction  by  which  it  may  be  differ- 
entiated from  any  others  with  which  it  is  likely  to  be  confounded.    Taking  advan- 
tage of  the  resistance  of  this  bacterium  to  the  decolorizing  action  of  the  mineral 
acids,  Koch  and  Ehrlich  worked  out  a  differential  stain,  than  which  no  better 
method  has  ever  been  suggested  for  the  detection  of  small  numbers  of  the  bacilli 
in  suspected  material.    For  cover-glasses  this  method  is  as  follows : 

1.  Cover-Classes  prepared  in  the  usual  way  are  stained  overnight — ^better  for 
twenty-four  liours — in  anilin-water  fuchsin  (or  gentian  violet).  2.  Transfer  at  the 
end  of  that  time  to  nitric  acid  (1:4)  for  a  few  seconds.  3.  Place  in  sLxty  per  cent 
alcohol  for  one  minute  to  complete  decolorizing.  4.  Wash  in  water.  5.  Stain  in 
watery  methylene  blue  (or  vesuvin,  if  gentian  violet  was  the  first  stain  used)  for 
one  to  two  minutes;  wash  thoroughly;  dry  carefully;  mount  in  oil  of  cedar  or 
Canada  balsam. 

Sections  are  stained  in  precisely  the  same  way,  with  the  exception  that  in  place 
of  the  nitric  acid,  1  part  to  4,  a  little  stronger  bath  of  nitric  acid  is  used,  1  part 
to  3,  because,  the  sections  being  thicker  than  the  fllm  on  the  cover-glass,  a  some- 
what stronger  decolorizing  agent  is  necessary.  Of  course,  after  the  washing  fol- 
lowing the  use  of  the  methylene  blue,  the  sections  are  to  be  dehydrated,  cleared  in 
oil  of  cedar,  and  mounted  in  Canada  balsam. 

The  efTicieney  of  this  stain  lies  in  the  fact  that  the  nitric  acid  appears  to  exert 
some  direct  coagulant  ( ?)  action  upon  the  capsule  of  the  bacillus  itself.  Thia 
action  is  practically  instantaneous,  and  results  in  placing  the  capsule  in  such  a 
condition  that  it  resists  the  further  decolorizing  action  of  the  nitric  acid,  so  that 
the  bacillus  remains  stained.  This  is  not  tnie  with  other  bacilli;  all  other  bacteria 
are  completely  decolorized,  except  the  bacillus  of  leprosy  and  the  smegma  bacillus; 
and  if  the  source  of  the  material  allows  any  possibility  of  confusion  with  these  two, 
the  method  of  differentiation  already  given  will  serve  to  put  an  end  to  any  doubt 
(See  Tubercle  Bacilli  in  the  Urine.) 

The  method  as  given  by  Koch  suggests  the  use  of  gentian  violet  as  the  first 
stain  (with  fuchsin  as  the  second  choice)  and  vesuvin  as  the  contrast  stain  (with 
methylene  blue  as  the  second  choice),  the  result  of  which  would  be,  of  course,  a 
blue-slainod  body  upon  a  brown  ground ;  while  the  method  preferred  here  gives 
red-stained  rods  upon  a  blue  ground.  This  is  the  result  that  has  been  found  by 
far  the  most  useful,  for  it  is  much  more  easy  for  the  eye  of  the  average  student 
to  detect  a  minute  red  body  upon  a  blue  ground  than  it  is  to  find  a  minute  blue 
body  upon  a  brown  ground.     Much  objection  is  constantly  raised  to  this  method 
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af  staining  because  of  the  time  that  mu&t  elapse  before  the  material  m  ready  for 
tiie  mieroftcopc,  and  iiminnerable  short  ready  methods  have  hecn  ftoggested^  not  one 
ol  which  is  a^  reliable  as  this,  but  many  of  which  are  much  more  used. 
■  The  most  common  of  these  is  the  Bo-called  Ziehl's  method.    In  this  method,  as 
m  the  others,  advantage  is  taken  of  the  resistance  of  the  })acillus  of  tuberculosis 
to  di^olorizing  agents.     As  in  the  fir&t  method  gi\'en  the  anilin  oil  is  used  as  a 
mordant  to  intensify  the  aetion  of  the  first  st^in,  so  in  this  method  the  aid  of  a 
ftill  stronger  mordant  is  sought  and  found  in  carbolic  acid.     The  first  procedure 
iithe  Ziehl-Nielsen  metluKl,  which  is  ajjplicahlc  only  to  cover-glasses,  is  as  follows: 
Cover-glasses  jtreparwl  after  the  usunl   Tiicthod  are  stained  in  carliol  fuclisin  for 
Ithirty  minutes  (this  time  may  be  shortened  to  ten  minutes  by  warming  the  s^tain- 
jinpMdl:  decolor isse  in  sulphuric  acid  (1  part  to  1)  for  a  few  seconds;  wash  in 
linler;  a  contrast  stain  is  obtained  by  watery  niethvlene  fduc  for  tw^o  or  three  min- 
[lite;  the  cover-glasses  are  then  thoroughly  washed  in  water,  carefully  dried,  and 
mofliited*    In  this  method,  as  there  is  a  stronger  mordant  used  in  the  carbolic  acid, 
II)  tiiiuv  is  a  stronger  decolorant  used  in  sulphuric  acid.     Experience  has  demon* 
I  gtrutd  diat  while  this  stain  may  be  useful   for  showing  the  presence  of   large 
Iflumbfrs  of  bacilli,  it  cannot  be  relied  upon  when  there  are  but  few.     Of  this 
HM'thod,  as  of  all  the  short  metliods  yd  presented,  it  may  be  said  that  if  one 
finiis  fods  stained  red  on  a  blue  ground,  the  presence  of  the  l>acilli  nniy  be  acknowl- 
ftij^ :  yet  if  euch  rods  are  not  found,  the  absence  of  the  bacilli  cannot  with  safety 
i?rtrd. 
*Oibhct*s  method  of  staining  is  one  frequently  used,  combining  the  decolorizing 
mi  ih  second  stain*     1,  Stain  cover*glasses  with  cnrbol-fuclisin,  hot,  for  one  min- 
ute* 2,  Wash  in  water.    3.  One  half  minute  in  GabiTet's  methylene  blue  (methylene 
I  Uue,S;  sulphuric  acidj  25;  water,  75).    4-  Wa^h  thoroughlvj  dry,  and  mount. 

Inexanrining  suspected  material  for  purposes  of  diagnosis  in  tuberculosis,  cover- 
gksi  preparations  are  to  be  made  in  (piite  large  numbers,  and  thoroughly  studied 
ifler  heing  stained  by  one  or  more  of  the  methods  suggested ;  but  inoculation  ex|>eri- 
meofe  are  sometimes  successful  when  the  microscopic  examinalioji  fails,  so  that  re- 
tfflQi«e  sliould  he  had  to  these  inoculation  exi>erimcnts  if  the  matter  of  diagnosis  is 
mieflf  importance  and  the  microscopic  examination  has  failed  to  demonstrate  the 
WIL  Inoculation  experiments  are  more  commonly  nec^essary  in  the  diagnosis  of 
mfpa\  tulK^rculosis  than  in  other  forms  of  the  disease.  The  liacillus  being  more 
often  pri'5?eiit  in  the  granulations  and  lining  niemhrancs  of  abscess  cavities,  it  is  to  be 
IwAcdfor  especially  in  these  tissues  rather  than  in  the  contained  fluid. 

Qinical  Diagnosis  of  Surreal  Tuberculosis. — -The  clinical  diagnostic  features 

of  mrgii'id  tubc*rculosi>i  In  general  arc  the  fornuition  of  ttd>ercular  tis^sue  in  the 

fr*mMif  niiliari'  an*l  subitiiliary  tubercles,  or  of  larger  areas  of  tul>crcu]ar  intit- 

[tritinn  in  tissnes  and  organs;  a  tondeiicy  of  the  tubercle  tissue  to  undergo 

[(•aaition  and  siihsequent  softening  and  liquefaction;  a  very  chronic  course; 

jiisettw  of  rhe  signs  of  acute  inflinnmation ;  a  tendency  to  invade  ncighlKiring 

Iftmetyre^  and  to  progress  along  the  lines  of  least  resistance— notably  along 

cnrHiscnlar  planes  hy  the  force  of  grnvity — or  to  break  through  the  artieulBf 

udfi  iif  brin(^  into  joint  cavities,  and  in  some  instances  to  produce  a  general 

DfoeUoi:!  of  the  organism. 
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TtrBERCUL08I8    OF    THE    SkIN 

Lupus. — Tlie  most  common  fonii  of  tubereulogis  of  the  akin  is  hi  pun.  The 
disease  ecmnnonly  occurs  in  joiitli  and  early  adult  life.  It  affects  tlie  fai^  more 
often  than  the  extremities,  more  rarely  the  trunk ;  the  arms,  from  the  elbow 
to  the  fingers,  more  often  than  the  legs ;  the  dorsiil  surf  aces  and  nei^^hbor- 
IkhkI  of  joint*?  rather  than  the  i>alni8  or  soles.  Upon  the  face,  the  nose  is  the 
most  frequent  starting  ix>int  of  lupus,  and  the  ala  of  the  nose  is  often  fif!*i 
affected. 

CiijifiACTEBmTicK, — Th©  characteristic  sign  of  the  disease  is  the  lufHus 
noihilVf  a  eircuniscrilied  roimded  inliltration  of  the  true  skin,  of  a  reddrt*lh 
lirown,  pink-hrown,  or  yellow-hrown  color,  and  an  "  apple-jellyj"  or  seniiiran*- 
lucent,  apjK^arance,  of  varying  sizCj  rather  soft  in  consistence.  Upon  prpsioine 
the  color  of  the  nodule  l>ecomes  paler,  hut  some  color  remains.  The  nodule  U 
on  a  level  with  the  surrounding  skin  (Lnpus  maculosus),  and  may  remain  i*ix 
Such  uodulcjs  vary  in  si  sic  from  that  of  the  head  of  a  small  pin  to  that  of  a 
No,  2  shot, 

Couit8B:, — The  disease  pursues  a  very  chronic  coursej  and  the  snrfat.^  of  the 
nmhde  after  a  time  hecomes  covered  witli  dry  scales  (Lupus  exfoliativiis),     Ik^ 
generative  changes  take  place  in  the  nodule;  it  breaks  down  and  ulccratefl  (Lu — , 
pus  exuleerans.  Lupus  eKcedena)^  or  undergoes  atrophy  and  is  replaced  by  eict— ^ 
trieial  tissue.     The  presence  of  one  nodule  Is  usually  followed  by  the  develo] 
ment  of  others  in  the  neighborhood.     The  disease  is  prone  to  advance  at  fb 
periphery,  while  the  older  portions  undergo  atrophy  or  more  or  le*s  complet 
cure.     If  many  nodules  coalesce,  a  considerable  mass  of  tulM^reulous  tissue  ma^ 
be  formed,  with  cell  infiltration  of  the  deeiK*r  structures  f  Lujuis  hy]M'rtrophi* 
ens).    Very  uftcn  the  sc*veral  processes  go  on  hand  in  baud  in  the  same  lesina. 
The  nlcerative  fomi  of  lupvs  causes  notable  destruction  of  tissue.    On  the  faef*^ 
the  noBc  fiuiy  Ix^  more  or  ]vm  completely  destnjyed.     The  ahi%  the  tip  of  tlio 
nose,  and   the  cartilages  suffer  rather  tliau   the  l>ones,   and   the  nose  has  the 
appearance  of  having  been  cut  off.     Syphilis,  on  the  other  hand^  produces  htme 
destructitm  and  a  sunken  or  so-called  saddle  nose.     The  lips,  the  ehw^ks,  tlii? 
forehead  may  all  Ijc  involved  with  the  production  of  hideous  deformities.    Ttio 
ulccTs  are  commonly  covered  with  crusts  made  up  of  cheesy  mate  rial,  brf»k«*i^ 
down  tuliercle  tissue,  and  the  dried  discharges  of  ordinary  purulent  infeetiuit— 
a  regtdar  coexistent  lesion  in  these  cases. 

D1AONO8TIC  Featurkh  of  Lupus, — The  characteristic  nodules  in  the  sHb^ 
the  chronic  course,  the  tendency  to  serpiginous  atlvance  of  the  disease,  the  for* 
matinn  of  eicatricial  tissue  in  the  older  portions  of  tlie  lesion  while  new  inM 
and  ulcerations  are  present  at  the  advancing  border,  the  situation,  are  the  ii 
portant   diagnostic  features.      The   lesions  are  usually  not    painful.      Ujkmx 
removing  the  crust  from  ulcerated  areas,  minute  grayish  or  white  points  miy 
be  distinguished  itiKm  the  raw  surface;  these  are  miliary  or  submiliary  tulvr— 
clcs  undergoing  deg<*nerative  changes.     They  bear  a  slight  resemblance  to  tbi 
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epithelial  masses  seen  upon  the  surface  o£  an  ulcerating  epithelioma.  These 
latter,  however,  can  readily  be  expres^sed  from  the  raw  snrfaec,  and  under  ibo 
micniscap©  are  easily  seen  to  consist  of  niassesi  of  epitbf^ial  t'ell?^*  It  i^  to  be 
feniemhefed  that  epitbeliomiitona  degeneration  of  areaa  long  affected  by  lupus 
i&  not  an  uncommon  occurrence, 

Veimca  necro^nica  (Anatomical  Tnherde)* — This  variety  of  tulxTciilosis 
of  fhe  s^kiii  is  due  to  direct  infefticm*  The  diseaBc  oc^cura  most  eomnuinly  upon 
the  dorsal  surfaces  of  the  fingers  and  hands  of  pathologists  and  their  assistants. 
A  rtMl  elevated  nodnle  appears  at  the  site  of  inoeidationj  and  slowly  increases 
Lin  size;  the  nodnlo  is  rather  firm  on  palpation,  usually  painless,  or  but  slightly 
uL  The  central  portion  soon  breaks  down,  creating  a  small  ideer  eovered 
W  a  scab;  upon  removing  this  several  Binall  orifices  are  stx^n  m  tlie  tid>ercidar 
gramdation  tissue;  from  these  a  little  pus  may  Ix?  made  to  exude  by  pressure* 
UttT,  papillary  outgrowths  take  place,  producing  a  wartlike  appearance.  The 
oenipation  of  the  individual,  the  yery  chronic  course,  and  the  characteristic 
appearances,  render  the  dingnosis  easy, 

Tibercmloftis  vermcosa  cutis, — Fnder  this  name,  Riehl  and  Paltauf,  in  1886, 
df^cTilsed  a  tuberculosis  of  the  skin  characterized  by  the  foruiation  of  patclies 
of  ttdMTcuhir  infection  of  the  cutaneous  surface  varying  in  size  frrmi  three 
fourths  of  an  inch  to  two  inches  in  diameter-  The  disease  is  very  chronic,  and 
ike  itifected  areas  are  sensitive  and  sometimes  painful.  As  described,  the  patch 
exMbits  lliree  zones:  an  outer  red  border  of  erythema,  within  that  a  circle  of 
mill!  piistides,  often  covered  by  scales,  and  a  central  area  covered  by  papillary 
oni^^wtlis, 

Sescondary  Tubercular  Infections. — Secondarj-  tubercular  infections  of  the 
ikiBfKK'ur  as  the  result  of  the  sjvread  of  ilee]>-seated  tubercular  lesions,  notably 
«f  the  lymph  nodeii,  the  hfmes,  and  the  joints.  S<»fteuing  of  the  tuluTCular 
tiaue  is  followed  by  the  formation  of  a  tuberculous  abscess  which  tends  to 
tdrtacv  by  pressure  t<nvard  the  >siirfafe.  The  skiu  finally  liecnmes  infected 
fom  within,  s^jftens,  and  breaks  drm-n,  Tvd»ercidous  material  is  discharged 
iml  a  tubercular  ulcer  or  sinus  remains,  according  to  local  conditions.  The 
tpparauce  of  these  lesions  is  eharaeteristie.  The  skin  edges  of  the  orifice 
m  ronnded  or  irregular  in  contour,  have  a  worm-eaten  ai^jx^arancCj  are  of  a 
bine  or  purple  color,  and  a  soft,  frialile  consistence  when  the  perforation  is 
fwetit.  Often  several  orifices  exist  separated  by  bridges  of  blue,  thinued*out 
Bid  friable  skin.  The  cavity  is  lined  by  pale  granulation  tissue,  showing  here 
md  tWre  upon  its  surface  yellowish  areas  of  caseous  material. 

After  «  time  exuberant  tuberculous  granuhitions  are  prone  to  form  and  to 
Wctitne  elevated  above  the  level  of  the  skin.  Tlie  ap}>earauee  of  the§e  at  the 
ortfiw  fit  a  tuberculous  sinus  has  l)een  likened  to  a  fold  of  prolapsed  mucous 
mmlimBe.  Cicatricial  tissue  in  abundance  is  thrown  out  by  the  surround- 
ing tia&nes,  and  after  a  time  these  orifices  eorue  to  lie  surnnmded  by  a  dense, 
hard,  fibrous  wall,  and  later,  by  the  contraction  of  such  tis^sue,  the  orifice 
comes  to  be  depressed   below  the  level  of  the   skin.     The  discharge   from 
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Biich  sinuses  varies  in  character*  Upon  the  rupture  of  a  tnberciUouft  ab^^c^as 
a  rather  pale  yellow  or  white  creainy  material  cj^cupoB,  containing  cbt^ctiy 
nmmeE. 

This  soealletl  tuherculous  pus  is  of  characteristic  appearance;  it  irt  foimd 
mider  the  microscope  to  eonsistj  not  of  pua  cells,  but  of  granular  material  con- 
taining much  fat — the  result  of  the  degeneration  of  the  tuberculous  granu- 
latirms.  Tubercle  bacilli  cannot  usually  he  demonstratetl  in  the  mftlerial,  al- 
though when  inoculated  into  susceptible  animals  tuherculosis  follows.  Aflor 
the  absee&s  has  once  emptied  itself  the  discharge  diminishes  in  quantity.  W 
cotues  f^cauty,  often  thin  and  watery*  Secondary  infection  with  pus  niirpiU'S 
often  oeeurs,  and  the  picture  then  changes  to  one  resembling  ordinary  suppura- 
tion with  the  discharge  of  true  pus.  Tlie  bacillus  pyocyaneus  is  a  not  infre- 
quent invader  of  tliese  sinuses.  The  dressings  are  then  stained  with  the  char^ 
aeteristic  green  discharge,  and  a  mnsty  odor  is  present 
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Primnry  iuhprctdo^^ls  of  the  readily  visible  mucous  membrane  is  rather  un- 
oommon.  Secondary  infrrthm  of  mucous  membranes  is  comtunn.  Tubrrrw 
losis  of  the  mucous  membrane  of  the  nose  is  sometimes  the  starting  point  of 
1*1  pus  of  the  face. 

Tuberculosis  of  the  Posterior  Pharyngeal  Wall  and  Soft  Palate* — This  occnm 


occasion  all  V 


during 


<'h  i  I d  b o(  H I J    pu  I >e r  ty ,    a  nd    a dol osceu  t-e 


annmg  individuals 


already  the  subjects  of  tiikTeulosiB  of  the  lunga,  Snhmiliary  tuliercles  occur^ 
and  break  dovm  into  shallow  ulcers  with  a  chwHy  base.  Such  uk^crations  ntay- 
be  confounded  with  syphilis.  The  tubercular  prwess  is,  how^-ver,  utteudrHl 
by  less  destruction  of  tissue,  is  more  painful,  tends  to  spread  suix:*rfieiaHy,  an<J 
to  undergo  later  cicatricial  contraction. 

Tuhereulosii  of  the  Tongnc,^ — Tul^ercu losis  af  the  tongue  occurs  in  indliHc?- 
nals  with  tul>ercuIosis  of  the  lungs.  The  ulcer  is  usually  roiinde<l  or  oval,  ten- 
der and  painful,  the  base  covered  with  yellow,  cas<?ous  material  or  with  exuber- 
ant pide,  f ungating  granulntions.  Infiltration  and  hardening  of  the  base  of 
the  ulcer  may  lead  to  tlie  suspicion  of  cancer.  The  prcRence  of  lung  tnberca- 
losis,  the  Tery  chronic  coursOj  and  the  microscopic  examination  of  fragnieDt» 
of  diseased  tissue — removed  by  scraping  or  with  the  knife-^^enre  to  clear  up 
tlie  diagnosis. 

Tnbercttlous  Ulceration  of  the  Eectam. — A  considerable  propjrtion  of  all 
cases  of  fistula  in  ano  are  tulwrcular,  Tliese  fistuhr  are  often  ass<K*iHted  with 
tuberculosis  of  the  lungs.  They  are  charactcriz4*il  hy  their  chronic  course:  by 
the  production  of  fungating  granulations;  often  by  undermining  of  the  mucoiw 
membrane  of  the  gut;  hy  the  formation  of  ulcerated  areas  of  considerable  siie; 
and  by  the  occurrence  of  burrowing  siuuses,  %vbosc^  skin  orifiet*s  have  the  cliar 
acteristie  tubercular  apix^fi ranee.  They  are  very  H]>t  to  recur,  or  fail  to  betl, 
even  after  thorough  operative  removab     (See  Rectum/) 
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TtTBEECULOBIS    OK    TUK     LyMTH     GlANDW 


Tuberctiloiis  of  the  Lymph  IfodeB. — One  of  tlie  commonest  forms  of  tuber- 
cular ilist^ase  is  hilx^nnilo^is  of  the  Ivmph  nodes.     The  comlition  was  charae- 
tcrized  by  BiUroth  as  '"  the  daily  bread  of  the  surgical  clinic."    As  is  the  case 
with  other  forms  of  tuberculosis,  tulx*rcular  lyiuphomata  occur  most  (commonly 
during  childhood,  adolescence,  and  early  adult  lifCj  but  the  condition  is  com- 
mon enough  at  all  ages.    Of  the  superficial  lymphatics,  the  glands  of  the  neck, 
the  cubital,  the  axillary,  and  the  inguinal  and  femoral  glands  are  infvcicd  in 
Hmnhove  order  of  freqiienctj.     The  mediasLinalj  nicsentericj  and  retro[K^ritone^il 
nodes  are  also  frequently  the  Beat  o£  tuberculosis^  but  are  of  less  sur- 
L|ical  inferest, 

Tbe  infection  may  be  primaiy^  diretrtly  through   the  lymjih  cirrrcnt,  the 

mfection  atritmi  not  being  apparent;  or  a  catarrhal,  ulcerated,  or  fissured  con- 

diiion  of  a   mucous   surface   may 

pcmit  the  passage  of  the  bacilli. 

In  ofher  cases  infection  takes  place 

|thp)iigh  the  lymph  channels  from 

RU  ixistcnt   tubereular  ksi^m  else- 

wWr^.  Infection  through  the  blood 

ciirmit  direct  also  may  occur,    Tbe 

tiiitjiilB  and  lymphoid  tissue  of  the 

DjisDpliarjTix  are  favorite  portals  of 

lenlrr.    Cutaneous  irritations  and 

j  tntptiijus  upon  the  face  and  &calp, 

Itwi  enritMig    teeth,    often    precede 

[tk^litadular  infection. 

Characteristics    of    Tuberculosis 

hflymph  Glands, — The  disease  is 

I  cirafnf f LTized    by    a    slow,    painless 

letilarg^TaeBt  of  the  affected  glands. 

iBirlv  in    the   disease    the    glands 

[iif  discrete,  movalile,  and  may  re- 

so    indefinitely.      In    other 

periglandular    iuflammation 

die    tumors    then    Itecome 

raHherent  to  the  surrounding  struc- 

I  ttires  ind  to  each  other ;  they  cease 

tu  k  movnhle,   and   form   suu^i^th 

ftr  Ewlidar  nuisses  of  considerable  size.  In  some  eases  caseation  occurs 
withonl  rupture  of  the  glandular  capsule,  and  calcareous  degeneration  may 
^Ap  place;  in  this  condition  the  tumors  may  remain  quiescent  indefinitely. 
iliite  mnimonly  softening  and  jierforation  of  the  glandular  capsule  oo^nrs,  and 
p^ts  in  the  formation  of  a  painless,  insensitive,  fluctuating  area,  ^diich  finally 


FlO.  23. — TUUEKCUI-OSIS  op  thr  I,ymph  Noueb  nv 
THE  Neck.  (New  York  Hospital,  Hurvice  of  Dr. 
Frank  iiiirtle*y*) 


154 


SURGICAL   TCFBERCULOSIS   AKD   DISEAS 


already  described.     Signs  of 


i  all  a  mm  a  tic 


.1 


perforates  the  skin, 

absent.  In  other  instances  a  diffuse  tubercular  inflammation  of  the 
taneous  connective  tissue  and  of  the  intermuscular  and  fascial  planes 
The  infection  is  also  prone  to  advance  from  one  gland  to  another,  either 
and  insidiously  or  quite  suddenly*  After  perforation  of  the  skin  has 
place^  a  tubercular  ulcer  or  sinus  remains  behind.  Such  sinuses  may  ri 
oi>en  ffir  years,  may  heal  from  time  to  time^  only  to  break  down  a^i 
spontaneous  cure  may  occur j  often  with  the  formation  of  ugly,  puckered i 
IMfferential  Diagnosis  of  Tubercular  I.yinph  Glands. — ^It  is  nece.'^sary  a 
ferentiate  tulxTcular  lyin]ilionir[ta  from  sinjple  inflammatory  hyperplasia, 

primary  sarcoma  of  the  1; 
nodeSj  from  malignant  lymi 
ata,  pseudolenkcmia,  and 
secondary  carcinoma  tons  inf4 
From  simple  inflammatory  J 
ing,  not  accompanied  by  sup 
tioUj  the  diagnosis  is  not  al 
easy  from  a  single  observi 
The  presence  of  a  superficial  s 
of  irritation — an  infect eil  w< 
an  ulcer,  an  inflammatory  i 
of  the  skin — points  to  a  simp 
thuumation. 

In  such  cases  the  enlarj 
of    the    glands    is    moderat 
glands   are   usually  neither 
nor  painful;  they  are  freel 
able.     Eemoval  of  the  su| 
source  of  irritation  is  folhW 
fliuiinution    in     the    size    ol 
glands,    though   some   enlargi 
may     persist     indefinitely. 
glands   may   subsequently   t 
the  seat  of  tuberculosis,     H 
removal  of  the  external   sou 
irritation     the     enlargcnient 
tinues  or  increases,  tuberculosis  is  probable.     The  gross  and  microscop 
pcarances  of  the  glands,  after  removal,  are  usually  characteristic,  if  tul>ai 
Bacilli  may  be  found  in  the  earlier  stages;  after  softening  and  caseation 
occurred  their  recognition  may  be  difficult.     Vprm  section,  tuberculous  1 
glands  vary  in  gross  apix^aranco,  according  to  the  stage  of  the  proee3S*j 
cut  surface  may  apjK^ar  normal  to  the  naked  eya     Miliary  and  subm 
tubercles  may  show  m  grayish-yellow  areas,  distributed  irre^ilarly  throii 
the  glandular  substance-     Considerable  areas,  or  the  entire  gland,  ma 


Fio.  24. — TuKKHcrLoms  of  Ckuvtcat.  Lymph 
Nodes,  marked  PehiolandxtmlR  Infiltration. 
{New  Yurk  Ilo&pitaJ,  servlco  of  Dr.  P'rank 
Hurtley,) 
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te  of  mseation^  of  piinilent  softening,  or  even  of  calcification,   if  the 

IB  ancient, 

alignuni  Lymphoma ,  PscudoleuJcemia. ~Jn  the  early  stagea  of  paeudo- 

ikemla,  iicciirring  during  the  second  and  third  df^cades  of  life,  the  differential 

ignosis  from  tuberculosis  of  the  Ijiiiph  glands  is  not  always  easy*    The  tnnior 

I  of  tubereulosia  are  apt  t*y  be  of  unlike  consistenci/  in  different  parts  j 

of  softenings  alternating  with  indurated  masses  of  periglandular  infil- 

tion  and  with  igolatod  nodules  of  varying  size  and  consistence.     The  occur* 

i'^,  of  glandular  tumors  in  an  imlividual  with  no  predisposition  to  tubercu* 

mih  no  signs  of  Itjcal  irritation  in  the  vicinity,  and  otherwise  in  apparent 

Ith,  leads  to  a  suspicion  of  possible  leukemia.     A  steady  increase  in  the 

f£  of  the  tiiniors^  the  sudden  suceessive  involvement  of  group  after  group  of 

tda»  and  the  appearance  of  similar  enlargements  in  other  regions^  speaks 

pseudoleukemia. 


(Xew  Yurk  lloHpital,  autljr>r*j5  semcc.) 

Tl»e  tumors  of  pseudoleukemia  are  of  tniiform  consistency  \  they  are  more 
i  to  imidiiee  pressure  s'viuptonis.     Gradual  and  serious  impairment  of  the 
al  k>allh  occurs  after  a  time,  and  in  some  instances  an  irregular  and 
inttnse  ferer  makes  its  apt>earance  from  time  to  time,  lasts  for  hours  or  days, 
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and  disappears.  Arsenic  in  large  doses  sometimes  causes  notable  diminution 
in  the  size  of  the  pseudoleukemia  tumors.  In  some  instances  a  microscopic 
examination  of  a  gland,  removed  for  the  purpose,  is  necessarj'  to  clear  up  the 
diagnosis.  The  blood  changes  of  true  leukemia  suffice  to  eliminate  tuberculosis 
as  a  cause  of  the  glandular  tumors  of  the  former  disease.  (For  further  infor- 
mation, see  Tumors  of  Neck.) 

Tuberculosis  of  the  Tendons,  Tendon  Sueaths,  Burs^,  and  JIuscles 

Tuberculosis  of  the  Tendons  and  Tendon  Sheaths. — The  condition  may  be  pri- 
mary in  the  tendons  or  their  sheaths,  or  secondary  to  tuberculosis  of  the  bones 
and  joints  of  the  affected  region.  The  tendons  of  the  forearm  and  hand — ^flexor 
and  extensor — the  peroneal  tendons  of  tlie  ankle,  and  the  tendons  about  the 
knee  are  those  most  commonly  involved,  in  the  above  order  of  frequency.  Three 
forms  of  the  disease  are  to  be  distinguished  clinically. 

1.  A  serous  effusion  occurs  in  the  tendon  sheath  which  may  be  sharply 
localized  and  fonn  a  rounded,  elastic,  fluctuating  swelling  along  the  course  of 
the  tendon — not  to  be  distinguished  from  a  simple  hygroma  (single  or  multiple 
ganglion) — or  the  effusion  may  occupy  the  entire  length  of  the  sheath,  or,  as 
at  the  wrist,  the  tendon  sheaths  of  numerous  tendons  may  be  involved. 

2.  In  tlie  second  form  there  is  added  to  the  serous  effusion  the  formation 
of  small  pedunculated  or  free  fibrinous  masses — the  so-called  rice  bodies — 
together  with  a  gelatinous  thickening  of  the  wall  of  the  sheath.  A  more  or 
less  elastic  or  fluctuating  swelling  is  thus  produced,  corresponding  in  site  to 
the  course  of  the  affected  tendons. 

3.  The  fungating  form  is  characterized  by  the  formation  of  tubercular 
granulation  tissue  in  abundance,  and  a  tendency  to  break  down,  with  the 
formation  of  abscesses  and  sinuses.  This  condition  is  progressive,  and  may 
involve  any  neighboring  structures,  including  muscles  and  joints. 

The  serous  and  fibrinous  forms  are  exceedingly  chronic,  they  are  usually 
painless,  except  that  moderate  j)ain  may  accompany  use  of  the  affected  ten- 
dons. There  is  slowly  progressive  loss  of  power  and  imdue  fatigue  of  the 
affected  limb  upon  slight  exertion.  The  disease  may  last  for  many  years 
without  leading  to  serious  inconvenience.  These  two  forms  may  rarely  be 
converted  into  the  third  or  fungating  form.  For  the  special  diagnostic  fea- 
tures of  these  conditions  the  reader  is  referred  to  Regional  Surgery. 

Tuberculosis  of  the  Bnrsse. — The  bursa?  may  become  infected  with  tuber- 
culosis primarily  or  secondarily  to  tul)erculosis  of  underlying  bone.  The 
former  variety  may  closely  resciiil)le  tulwrculosis  of  the  tendon  sheaths  with 
the  formation  of  rice  bodies.  (See  Tuberculosis  of  Tendon  Sheaths.)  The 
bursa  becomes  enlarged,  its  walls  thickened;  fluctuation  will  be  more  or  less 
marked  or  nearly  absent,  the  sensation  given  to  the  examining  fingers  being 
rather  that  of  a  sac  containing  semisolid  material.  Incision  is  usually  neces- 
sary to  establish  a  diagnosis  unless  a  sinus  is  present     In  that  variety  due  to 
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Tculosis  of  bone  tlifre  is  formed  a  thick-walbd  sac  filled  with  tubeTculons 
pus  or  gratiuktiou  tissue,  giving  a  sense  of  obscurta  fluctuation.     There  will  be 

t history  of  §ome  pain  and  tendernesa  iu  the  tinder  lying  bone,  a  chronic  course, 
id  the  gradual  fonuation  of  a  doughy  swellingj  nsuiilly  of  rounded  or  ovaid 
s^hape.     Incision  will  establish  tbe  diagnosis.     The  differential  diagnosis  of 
die  inflanuuations  nf  bursic  will  be  found  under  Regional  Surgery, 
■      Primary  Tuberculosis  of  the  Muscles, — Tliia  is  a  very  rare  condition;  it  has 
Heen  observed  e?^[jt'cially  in  tbe  niiiseles  of  the  upper  arm  as  a  dense  hard 
iufiltratjoti  of  the  inusenlar  tissue  resembling  a  new  growth;  the  condition 
eveivtufltes  in  a  characteristic  cold  abscess.      Tiilierculosis  of  nniseles  and  of 
ft&cial  planes  is  a  very  couinion  condition  secon<larj  to  tuberculosis  of  Ijonea 
ind  jomta.     The  diagnostic  features  will  be  described  under  Itegional  Sur- 


P7* 


Tuberculosis  of  Bone 


Occurrence. — Tul>ercidogis  of  the  bones  is  one  of  the  most  frequent  forms 
4  the  tlist*ase,  ilost  common  in  ehildbcKKl  and  youth,  but  may  occur  at  any 
m.  The  epiphyseal  ends  of  long  Imiucs  and  the  spuigy  tissue  uf  short  bones  are 
\y  c^immon  seats  of  the 
pft)(;:€S«i;  less  often  the 
ftliife  of  long  bones*  ilul- 
tifJe  foci  do  sometimes 
fonn  in  various  piunts  in 
t!k'  nimluUa  of  a  long  bone> 
ami  bv  gradual  increase  in 
<m  tki^e  may  finally  eoa- 
lim^  and  fonn  a  difftise 
tukmnlou^  oi?teomye  litis ; 
fiich  a  condition  in  the 
T>iucs    i.s,    Iiowevcr, 

lode  of  lufeetiou.— The 
iofeftion  takes  place  in 
mm'  instances  primarily 
dmmgh  the  blood  in  tbe 
ffiun  of  an  infected  em- 
bolm  A  circumscrilw:*d 
fieus  of  tubercular  granu- 
lili*ni  tissue  js  produced 
"whleXi  untlergoes  the  same 
tkuB|X'S  as  tubercle  tissue 
IwETe.  A  tuberculous 
'eariesof  the  bone,  a  sequestrum,  or  a  tulK^rculous  abscess  may  thus  be  pro- 
diceil  The  foci  may  bo  single  or  multiple,  and  are  usually  of  moderate  size, 


Fig.  26. — TunEncuivOsis  oy  the  FiiiST  riiALANx  of  Indkx 
FiNCKK,  WITH  SiNtjtiEB,  (Spiou  veiitosa,  ouUior'jtt  collect 
tiun.) 
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The  proceijs  is  very  prone  to  extend  into  the  neighboring  joint  or  to  p 
the  oortical  layer  and  infect  the  overlying  periosteum  and  soft  pal 
certain  situations,  notably  in  the  pb  a  hinges  of  the  fingers  of  childr^ 
roiiiiiionly  in  the  shafts  of  the  longer  bones  of  children  and  adults 
occurs  a  tuberculous  osteomyelitis  Tvbich  results  in  gradual  absorption 
cortical  layer  of  bone,  while  irritation  of  the  overlying  periosteum 
the  production  of  new  bona  In  the  fingers  a  spindle-shaped  enlai 
of  tlie  affected  phalange  occurs;  and  in  the  shafts  of  the  larger  bones—* 
the  tibia— localized  swellings  are  produced  (Spina  ventosa). 

Comne. — The  course  of  bone  tuberculosis  is  exceedingly  chronic.    The 
health  is  often  but  slightly  affected.    Fever  may  occur  from  time  to  time, 

temperature  is  not 
elevated*  So  long 
tulx^rcular  process  ] 
confined  to  the  int| 
the  heme  the  sigl 
symptoras  are  either 
or  slight  Pain  is 
marked  symptom.  1 
ness  may  be  present 
cuss  ion  over  the  I 
area.  Invasion  of  tl 
osteum  is  aceonipan 
pain,  tenderness,  a: 
parent  enlargement 
bone,  with  edema 
overlying  soft  parts, 
sion  of  a  joint  is  a! 
by  the  signs  of  jd 
Iverculosis  to  be  del 
Perforation  of  the 
temn  and  invasion  | 
overlying  soft  pari 
skin  are  indicated 
formation  of  a  cold  I 
or  by  the  presence  o 
bereular  ulcer  or  sin 
prolje  introiluced  inl 
a  cavity  may  meet 
carious  bone  or  pasg 
ly  through  a  perfi 
into  the  medullary  cavity,  or  if,  as  often  happens,  the  tuberculous  alisis 
traveled  along  intermuscular  planes  by  gravity,  from  a  distance,  no  d 
bone  can  be  reached,  and  the  diagnosis  must  be  arrived  at  by  other  m$ 


Fig.  27*— X-ttAY  PrcTTrtiiE  df  KAHt.r  TttuKKCVLOsis  op  the 

Kt.B**W  in  a  CnJi^I>,  SUOWTNG  h*l.l«HT  DESTRUCTION  OF  THE 

Antkaioii  SuiiFArE  OF  THE  HrTMEiirs  jitaT  AenvE  the 
Elbow  Joi?^t.  The  jnint  had  nut  yH  bwotiie  involvetl, 
there  wad  but  Mttje  jiiuitjiticm  of  inution  m  tlii^  HItow  and 
soarcdy  any  pain.  The  cliild  waa  a  jiatient  of  Dr.  C\iaii. 
N.  Dawf),  who  v^ry  kindly  Hunt  I  lie  paijcnt  to  me  to  have 
an  X^ray  picture  taken  to  iJheover  U  [JOf^ible  wliether  ttutl 
to  what  extf'nt  the  tKjne  wa^  ittvolvf^L  It  is  often  powible 
to  make  a  dia^cKfin  ut  early  tubereuliKtia  tn  (lie  epitiliysH'S 
of  the  long  Tjonra  berore  the  oiiBCMUfttcdi  joint  ilMturbances 
are  at  all  marked. 
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BiagBosis  of  Bone  Tuberculosis, ^ — After   f>erforation  of  the  overlying  soft 
parti  and  the  foniiation  of  a  cold  abscess  or  a  sinus,  diagnosis  is  usually  quite 
easy.     In  the  absence  of  sneli  signs,  tljc  presemt.^  of  a  temler  lK:*ny  ^welling  of 
a  chronic  character^  especially  if  near  a  joint,  will  leud  to  a  suspi<uun  of  tuber- 
culosis.    Tlie  presence  of  other  tubercular  lesions  in  the  lungs,  Ijinpli  nodes« 
I  or  t*  be  where  render*  the  diagnosis  more  probable,     Absenee  of  a  syphilitic  hig- 
[toij%  or,  in  doubtful  cases^  reliellionsness  to  antisyphilitie  treatment  is  some- 
*tiiMeft  a  further  aid,     Tlie  acute  infectious  proeesees  of  l>oue  run  a  far  more 
Btonrmy  eonrse.     The  chronic  suppurations  of  bone  have  certain  distinctive  fea- 
tBffs  noted  under  I  he  head  of  Acute  and  Chronic  Sujipurative  Osteomyelitis 
lutl  Periostitis*      Further,  tuberculosis   of  the  iHines  of  certain  regions    pro- 
docei  deform i ties  and  other  signs  of  a  very  definite  type;  a  description  of 
tkse  will  be  found  in  the  chapte*rs  on  Ko^innal  Surgery. 

b  certain  cases  an  X-ray  picture  may  show  the  presence  of  tuberculous 
foci  in  bone  with  great  clearness,  and  thus  furnish  vahiablc  diagnostic  infor- 
oiBtifm.     (See  chapter^  '*  Thr  X-rays  in  Surgical  Diagnosis/') 

TL^BERcri.osis  OF  THE  Loxo  BoNEB* — In  reference  to  tulierculoHis  of  the 
long  hmm^  it  is  to  be  remeuil»ered  that  tlie  epipky^ses  of  long  bones  are  the 
fimite  ^al.  Bony  eulargements  and  iuHanuuations  of  the  shafts  of  long 
boDii — esjjeeially  in  adults— are  more  apt  to  be  due  to  syphilis,  to  a  new 
ttwlhy  or  to  ordinary  septic  processes* 
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Joint  tuljereulosis  is  most  frequent  in  childhood  and  youth,  but  may  occur 
\ttmy  age.  The  kuee,  the  liip,  the  ankle,  the  elbow,  the  wrist,  aud  tlic  iuter^ 
f?eft<'hral  joints  arc  most  couuiiouly  invufled.  One  joint  is  usually  iuvoIvhI, 
offaiionatly  several  joints  in  succession.  The  disease  is  in  the  larger  number 
of  ruses  secondary  to  bone  tulx^rculosis  of  the  neighlx>ring  epiphyseal  cxtrem- 
ili*^  Ijess  often  the  synovial  membrane  of  the  joint  is  the  primary  seat  of 
tli^ disease-  The  other  joint  structiires  rarely-  the  cartilage,  apparently  never. 
We  may  in  some  instances,  at  least,  distinguish  clinically  lietwcen  the  cases 
|jniimrv  In  the  Iwmc  and  tho«in  iK'iiiuniug  in  the  synovial  membrane. 

Tubercular  Arthriti^^Secondary  to  Bone  Tnbcarculogifl, — The  advent  of  the 
joint  trouble  Is  slow^  and  insidious;  and  the  subsei]uent  course,  as  a  rule, 
»*x(willngly  chrriuie,  extending  over  uumtlis  and  years.  Attentiim  is  often 
fif*t  Hilled  to  the  affc-t^ted  joint  by  a  feeling  of  fatigue,  slight  pain  or  %v*cakuess 
in  tlie  linib  after  prolonged  use.  The  child  is  seen  to  favor  the  part.  After 
a  tinw  a  nireful  examination  may  reveal  a  little  tenderness  over  the  ]X)int 
ii  th«*Wme  near  the  joint  tlie  seat  of  the  tuberculous  f^icus.  At  this  time  the 
jciint  irill  be  found,  as  a  rule,  nonual  in  contour  and  size;  limitation  of 
imllm,  if  present  at  all,  will  be  slight,  and  only  appreciable  upon  careful 
BQant[mlatioti,  Slight  tenderness  may  be  complained  of  uikui  crowding  the 
yml  surfiec^  together. 
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In  niony  easea  the  symptoms  will  he  so  slightly  marked  that  niedJ 
will  not  1j6  sought  for  T^'eeks  or  months.  The  disease  often  shows  | 
distinct  remissions,  so  that  the  slight  weakne^^s  or  lameness  will  eeasf 
time  to  l)e  ohscrvctl  AftiT  a  time  the  symptoms  return,  and  are  a  litti 
severe.  It  is  noted  that  the  child  s^Ieejis  hndly,  is  restless^  and  utters 
cries  ftt  night.  If  carefully  ohserved,  it  will  l»e  noted  that  these  cf 
associated  with  spasmodic  ecmtraetioiis  of  the  affected  limb*  Lamei 
weakness  beeomes  distinctly  noticeable;  the  limb  assumes  some  charal 
position,  and  attempts  to  make  free  passive  movements  are  resisted  and  a| 
by  pain. 

Typical  Case  of  Tubercmlosis  of  the  Knee-joint. — ^According  to  the 
ical  seat  of  the  affection  the  signs  will,  nf  morse,  vary*     If,  for 

the  knee  were  the  I 
the  disease  J  exaiq 
wotiM  show  eompl 
partial  obliteration 
normal  depression^ 
either  side  of  the  U 
turn  pate  lite;  and 
intTcase  in  cireutn 
nbove  that  of  the 
km-e;  and  a  littla 
ening  of  the  ix^riai 
:siofr  parts.  A  tendel 
19,  often  to  Ije  notjf 
one  of  the  condyles 
femur  or  tiljia* 
is  held  a 

distinct  limitation  I 
sive  and  active  mti 
present  At  tem  pts  j 
eeed  these  limits  | 
ciimpanied  by  spi 
fixation  of  the  ja 
the  nuj8cles  and  1^ 
Tlie  skin  over  the  | 
niu-uuil  in  color,  h^ 
feel  a  little  warmfi 
its  fellow.  I 

Signs  of  EFKtrHioK  into  the  Knee-joint. — There  is  often  at  tU 
a  moderate  effusion  into  the  joint,   and  the  sensation  known   as    **j 
patfUa  ^-    may    be    appre<»iated,    although    such    considerable    effusion 
exceptitm    rather    than    the    rule.      This    sign    is    elicited    in    the    fa 
manner ; 


■  tilua.  ^  Th 
I  little  fled 


Fici.  28, — TunKitrt'LAU  ARTiiRiTm  of  thf  Knkk  Jojn-t  8how- 

TNoSWKLI.IXfl  OFTKK  JniNT  OF  TlIK  t'n AKArTF;BIi3TT€  Si'IN- 

DbK  HriAJ*KH  Printarv'  Uit-ua  in  the  tntcniii]  condvle  t*f  tlie 
feiriiir.  Nntp  i\w  ]nmliion  of  moderate?  flexion.  (Kew  York 
Hu^pitiil,  s(?rvj<!t^  of  Dr.  P,  R,  Bciltotx.) 
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The  limb  is  placed  in  the  extended  poc^iiion  ivtth  the  heel 


kne 


the 


pported — if 
sufficient  to  raise 


iee-joint  m  flexed  no  amount  of  fluid 

llie    patella  awaj  from  the  eoiidvles  of   Hie   feiuur — the  surgerra  places  the 

tbtiml^s^  and  middle  fingers  of  each  hand  upon  either  aide  of  the  liganieiituni 

patelUi^  and  die  quadrieepa  tendon,  one  hand  above  the  otlier  l)eIow  tin?  patella, 

and  makes  firm  steady  pressure  over  ih^se  places^  in  order  to  force  tlie  fluid 

^m  t}u*  joint  iK^neath  the  patella  and  cause  it  to  lift  this  hone  a^vav  frtJin  the 

Hpyndyle^  of  the  femur.     The  forefingers  of  eitljer  hand  are  then  platted  U|>on 

^■lae  patella  and  used  to  push  the  patella  backward  against  the  condyles.      If 

^■Uiy  considerable  amount  of  fluid  exi.sts  in  the  joint  a  leveling  of  elastic  rcBist- 

Hbnce  is  imparted  to  the  fingers.     If  the  pressure  l^y  the  forefingers  is  suddenly 

increased,  the  resistance  ia  overcome^  and  the  patella  is  felt  to  strike  the  con- 

lyles  of  the  femur  a  sharp  tap.     Although  hard  to  deserilje,  the  uianijnilHtion 

Hb  simple,  and  the  sc^nsation  conveyed  to   the  fingers  so  characteristic  as  to 

Jbe  unmistakable.     As  the  pressure  of  tie  fingers  is  relaxed^  the  patella  is  felt 

to  rise  again  from  the  condyles. 

The  synovial  bnrea  almvo  the  patella,  and  behind  the  quadriceps  tendon, 
nsnally  forms  a  part  of  the  knee-joint,  and  may,  if  it  contains  fluid,  form  a 
Toanded  elastic  swelling  of  eonsideralde  size  beneath  the  quadriceps  tendcju. 
Tbe  normal  depressions  on  either  side  of  the  tendon  are  obliterated.  These 
trp  some  of  the  signs  of  effusion  into  the  knee-jointj  and  are  observed  when- 
cn^r  fluid  is  present  in  that  joint. 

LiTF-K  Symptoms. — Even  early  in  tubercular  arthritis  a  blow  u]x>n  the 
Wl  u{]ward,  with  the  knee  exteudedj  causes  pain.  As  the  disease  goes  on 
■II  llie  signs  become  more  marked ;  the  limb  becomes  more  flexedj  motion — 
ictivf*  and  passive — more  restricted ;  the  joint  more  swollen,  the  swelling  is 
*f  rftauilcd  holhous  character.  The  muscles  of  the  thigh  and  leg  undergo 
imrim]  atrophy,  and  thus  increase  in  size  of  the  joint  is  more  noticeable.  The 
skin  of  the  knee  is  of  a  dead  white  or  waxy  color  (tumor  albns^ — -white  swell- 
m).  Palpation  of  the  joint  shows  the  ix*riarticu)ar  infiltration  to  l>e  of  a 
firm  character,  or  in  some  instances  softer  and  almost  boggy.  B*)ny  f^Jci^ 
wiiieb  have  mielied  the  bone  surface  outside  the  joint,  cause  periosteal  thick- 
ruh^  and  apparent  enlargement  of  one  or  otlier  l)ony  ccmdyle. 

From  time  to  time  a  sudden  iacrease  of  all  the  symptoms  takes  place. 
Tberr  is  acute  pain  in  the  joint,  an  increase  of  swelling,  sometimes  moderate 
fever.  It  may  l>e  noted  here  that  the  pain  of  joint  tulM^rciilosis  is  not  entirely 
leferred  to  the  affected  joint,  but  is  often  in  j>art  a  referred  pain.  The  most 
wmiiKffl  example  of  this  is  to  be  noted  in  tnlycrciilosis  of  the  hip;  here  tlie 
pftia,  in  the  early  stages  of  the  disease,  is  referred  to  the  inner  aspect  of  the 
knft^  These  sudden  exacerbations  are  sometimes  caused  by  the  invasion  by 
the  tubercnlar  process  of  hitherto  imaffected  portions  of  the  joint.  The  move- 
DM'EiUof  the  joint  become  more  and  more  restricted.  In  some  infitances  passiTe 
moToiBents  elicit  crepitation,  iudicafing  the  nibbinf^  of  bouy  articular  surfaces 
tqptWr,  denuded  of  tlicir  cartilages.  Firm^  fibrous,  or,  in  some  cases,  after 
13 
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year»,  honj  ankylosis  may  result-  The  muacles  become  permanently  ihortened 
In  the  case  of  the  knee,  flexion,  and,  later^  external  rotation  Ix^unie  itiore  and 
more  marked.    The  tibia  i^  dragged  farther  and  further  backward  from  the  oin' 

dylea  of  tho  femur,  and  in 
untreated  cases  partial  or 
eoaipk^te  dbl<M*ation  reimlt^ 
Cold ,  Abioeu.  —  When 
the  tubercle  tissue  in  the 
joilit  or  in  the  periartieu- 
Inr  t^trnctures  softi^ns  nnd 
hn^akH  tlown  a  tul>c'rt*nlar 
tdi^eet?^  results,  and,  fo]](*w* 
in^  the  dire(*tion  of  h*iiJ*t 
resistance,  finally  imiiits 
over,  near,  or*  in  many  in- 
stances,  far  away  fn>ni  the 
afleeted  joint.  Knptnre  of 
tlieae  abscesses  leaver  be- 
hind the  characteristic  tit* 
berculous  ulcer  and  sinus. 
In  old  cases  many  such 
abscesses  may  snccesisively 
form,  one  or  other  may 
wholly  or  partly  hral^  leav- 
ing a  depressed  and  puck* 
ered  sear  surroundi**)  l*y 
deii^e  hard   j^car  tissue* 

Mixed    Infection, — S<^^ 

ontlary    invasion    of    thcsr 

tiil>ercular     abscesses     and 

siniises  with  pus-pn^liiclng 

organisms  may  change  \im 

entire    picture    to    one    af 

f  acute    or    chronic    sept  let*- 

mia,    Aa  the  resnlt  of  bony  destruction,  gravity  and  muscular  action,  a  series 

of  typical  deformities  follow  tubercular  arthritis.     Diagnostic  features  of  tuber- 

cnlosi.s  itf  s|>c*eial  joints  will  l)e  described  under  Regional  Surgery, 

Bynovial  Tuberculosis, — Primary  synovial  tuberculosis  is  rare  among  chit 
dren,  and  much  less  common  among  adults  than  the  form  just  described* 
While  the  results  in  some  cases  arc  the  same^  the  picture  of  the  disea^se  variei 
son je what  frcjiii  that  of  the  former  variety*  The  knee  is  the  joint  most  oft^m 
affet!ted,  and  the  disease  is  ebaraeterizecl  in  typical  eaaea  by  a  sudden  or  grad- 
nal  distention  of  tlie  joint  with  fluid-  Such  fluid  may  be  serous^  sero-flbrinou^y 
or  pnrulent. 


Fio,  2&. — ^TirD£iici.ti,Aii  Oiti>  A(iscr^»s  of  tub  Rapk  Sficonh- 
ABT  TO  TiTMEMtruLoEiiK  OF  A    Riii,      (Ncw  Yofk   Hospital 

CCltJectiofL) 
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SERors  FoBM  OF  Stnotial  TUBERCULOSIS, — The  seraiis  form  (Hydrops 
tuberculc^is)  is  characterized  by  a  very  chronic  course,  Ly  alisence  of  acuta 
iQ^ammatory  sigius.     There  is  little  or  no  tenilenry  to  {Toriurticnlar  iii  tilt  ration 
or  thickeniiig;  there  is  very  little  pain;  no  limitation  of  motion.     The  disten* 
,     tioii  of  the  synovial  sac  canaes  stretching  of  the  ligaments  and  a  weak  and 
waUWing  joint.    Genu  valg^uni^  genu  recurvatiim,  or  subluxation  may  occur  in 
l^tficglected  cases;  the  use  of 
^Hie  limb  then  becomes  <lif- 
^Bcult    and    painful.      The 
^^f»ffii§ion    may    su«ldeuty    or 
slowly  diminish,  and  even 
disappear^  to  recur  after  a 
arinhle     interval ;      under 
ciroumstanees     there 
be  inueh  difticulty  in 
arriving  at  a  contact  diag- 
noi^iB.      The    existence    of 
fc    other  tuberculous  lesions,  a 
Hfeeble  state  of  health,  and 
^Bbbby    tissues   will   render 
^H^  diagnosis  of  tubcreulo* 
^Hia^  mure  probable*     Aspira* 
ti«in  of  the  fluid  contained 
in  the  joint  and  the  inocu- 
lation of  guinea  pigs  may 
gi^-e  a  positive  result.     An 
^txception    to    this    picture 
fwrnra  when,  as  sometimes 
hippens^  an  acuta  miliary 
labprculosis    of   the    entire 
movial  membrane  of  one 
or  raore  joints — most  often 
of  the  knee — -occurs  In  an 
kilividual  already  the  sub- 
jert  of   tuberculosis    else- 
•kre.     The  onset  of  tlie 

joint  ^rmptoms  is  sudden  and  acute;  the  joint  rapidly  swells;  there  is  acute 
fttin  from  the  sudden  distention  of  the  synovial  sac;  tlie  skin  is  reddened 
and  nlematous;  the  patient  has  a  considerable  rise  of  temperature.  After 
a  lb»e  the  acute  symptoms  suhside,  and  a  chronic  tuhereiilosis  of  the  joint 
ftsolK  Healing  and  cure  is  said  in  some  cases  to  ensue  after  the  subsidence 
oi  iW  acute  fijTDptoms. 

FtBitraous    ToHM    OF    Synovial    Tuukrgulosts    (ITydmps    iuherciiJosis 
fmum). — The   fibrinous   form    is   eliaracterizcd   hy    ilie   piTseufre   in   the 


Fio*  30. — PflLiJiiAnr  ST?fo\^AL  Tutiercitlosis  of  thei  Kkkii 
Joint.  E^roRMnusTrBEHCTTLODBHTDKOKrt.  iVri  pain.  Nt» 
tlmitatlon  uf  motltjn.  Pntient  a  imilc,  afft*ri  fifty-twi>  years, 
(New  York  Ilospitalj  se?r%^ice  cjf  tlie  ivuthur.) 
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serous  exiitlate  of  eonaiclerable  qtmntities  of  fibrin.     The  presence  of  fibrin 

may  sometimes  be  appreeiated  in  the  joint  by  ptil|>4ition,  a  petMiliar  ^Jen^t*  of 
soft  frictiim  Iwing  transmitted  to  the  fingeriii*  In  many  iiij^hmeeft  these 
ea^es  of  tiiU^reiUosiB  hvdropa  go  on  to  cleveh)p  the  ordinary  form  of  ftjn^>u^ 
artbritis. 

PUBULENT     FoHM     OF     SYNOVIAL     TUBERCULOSIS      (Volfl     AhsCeSS    of    Ike 

Joinis)* — The  purulent  form  usually  oeeurs  in  adults,  rarelj  in  ehiMreu. 
The  subjects  are  badly  nourit^bed  and  suffer  from  other  foei  of  tiibercrrl*j^ii 
The  dlnfral  sitgnji  and  symptoms  do  not  differ  materially  {nnn  the  serong  tx^, 
excejjt  that  the  joint  eapsulc  is  ninre  a]it  to  In?  pc^rforated  with  the  pnKliiction 
€if  p<iriartieular  cohl  abstf  ss.  Tlio  effusion  nniy  *K*eiir  fiiiddeiily  or  slowlv,  l>ut 
without  marked  sif^ia  of  an  inilannuatory  eharaeter.  Aspiration  will  rpr«il 
the  presence  of  tulK^reidons  pus  in  the  joint.  Tlie  lesion  \s  ttsnally  a  di^xw 
synovial  tubereulosi.^;  nlthoK^b  similar  abseesse^  occur  in  the  tulienniliir  ariliri* 
tes  seeondary  to  tuliereulosis  of  bone. 

Diagnosis  of  Bone  and  Joint  Tuberculosis.— The  diagnosis  m  in  umny  in 
stances  e-xtrcmely  ea^^y.  The  presence  of  sinuseg^  the  characteristic  defonij- 
i  ties  J  and  the  general  apjiearanee  of  a  limb  may  suffice  to  enable  us  to  re**^- 
niise  the  condition  at  the  first  glance*     This  is  not  always  the  case  in  tlae  eark 

staphs  of  the  disease,  and  ^'^ 
should  not  136  miBlcd  by  a  eji'H- 
eral  ap|Tearanee  of  good  health 
in  an  individual  the  subject  t4 
ehrouic    joint    trouble.      It  U 
to  be  borne   in  mind   that  in 
Imuics  and  joints,  as  elsewhen% 
tnlierculosis   may   tKcur   as  a 
jnirely    local    disease    without 
disturbance  of  general   nutri- 
tion   among    individuals   who 
ap]K?ar  strong  and  well  not^^ 
ished.     Persons  with  multi])]e 
tulierculons    lesions     of    lonp 
standi ing,   notal^ly   when   com- 
plieatefl   by   chronic   siippuni' 
tion,    become    cacbet^tic,     and 
develop  amyloid   de^eneTay 
of  the  kidneys  and  li^^er, 
bereulosis     of    the     intestr 
chronic    diarrhea,    and    o 
conditions  due  in  part  to 
iK^rculous  disease  anci  in  puff 
to    unfavorable    conilitions   of 
cnviromnent,  and  in  these  ilw 


FlCI.  3L — TimKHixTLAH  ABBctJiB  nir  Thiish  about  'JXl  RUF- 
TUiti^.     (Collection  of  Dr*  I'haflea  McBuruey.) 
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so  ran%  tluit  (HmfiKHioii  h  hardly  likely  to  arise,  Tliis  h  notably  true  nf 
the  bones  snpijorting  the  nose  and  the  roof  of  the  mouth.  (See  Itegiojial 
Snrgery.) 

Acute   osleomyelilis  ia  a   suddun,   violent   infections  piNicessi  rimniiig  an 
acute  course,  and  attended  by  marked  acute  local  and  conatitntional   synip- 

lonis.  It  bears  no  likeness  i<i 
tubc?reuIo&is  in  the  ehronic  i^tag©; 
and  in  the  cases  of  osteoiiiyelitia 
which  are  subacute  or  chronic  tJie 
following  characteristics  are  to  be 
noted :  Tulx^rculosis  is  located  in 
the  epiphyseal  ends  of  the  long 
bones— in  their  shafts  rarely;  sup 
piirative  osteomytditis  affects  the 
shafts  visually — rarely  the  epiphy- 
ses* The  sequestra  of  tubefcMihu^ij* 
are  sniallj  rai^d,  friable  portiimj*, 
usually  of  cancellous  tis^ue^  often 
lying  in  a  cavity  lined  with  typicnl 
tuberculous  granulations.  The  ?^ 
qnestra  of  osteonivelitis  are  of  tea 
in  the  form  of  long,  flaty  nsually 
thin,  phites  of  ycdlow,  hard,  wonn- 
eaten  l>one.  They  are  usnally  sur- 
rounded  by  an  abundant  layer  of 
highly  vascular  granulation  timxnt 
and  by  an  aliundant  involncrum  of 
healthy  bono  of  new  format ii^n. 
In  the  rare  eases  <if  suppurative  osteomyelitis  limited  to  small  f»>ei  in  the 
epiphyses  of  tlie  long  Iwmes,  and  running  from  the  t^tart  a  snhaeute  or  chronic 
course,  the  distinetion  from  tulicrculosis  may  be  im]x>ssible  without  operativa 
insjiection^  and  even  microaajpic  examination  of  the  diseased  tissuGa.  (See 
Osteomyelitis*.) 

The  differeniinl  dmgnmis  hefween  a  simple  relajmnff  or  chronie  ariirfilnr' 
hydrops  of  traumatic  origin  and  a  tubercular  hydrops  is  not  always  possible 
without  prolonged  observation.  Tnnuobilizaiion  of  the  joint  for  a  few  weeks 
is  usually  followed  l>y  improvement  in  Ixtth  conditions.  Each  recurrence  af 
the  effusion  in  the  absence  of  a  trauma  renders  the  diagnosis  of  tuberculosis 
mort^  probable*  We  are  often  justified  in  ojiening  and  washing  out  the  joint 
if  the  condition  has  proved  it^self  rebellions  to  other  forms  of  treatment,  whi?n 
the  character  of  the  fluid  and  the  appearance  of  the  synovial  membrane  mmy 
suffice  to  render  the  diagnosis  clear,  (For  tuberculous  lesions  of  other  struo- 
tures,  see  Jlegional  Surgery.) 


FiQ,  34. — iSyi*hiliti€  NKCiinHi»  with  DE&TRrcnoN 
o r  TH  K  N A 8AL  BoN  tfl.  H LTccU  t UTy  By pLiUs,  ( Col- 
lect on  of  Dr.  Chart  pa  McBumey-) 
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DIFFERENTIAL  DIAGNOSIS   OF  TUBERCULOSIS  FROM   CERTADf 
OTHER  DISEASES   OF  JOINTS 

Arthritis  Uefoniians.— Arthritis  deformans  nct'tirs  in  elderly  people  or 
follows  severe  trauma— i.  e,,  fractui-eiS  Into  the  joint,  healing  with  deformity. 
TIm.*  progress  of  the  disease  is  slow  but  steady ;  eiire  with  rcstUniio  ad  iniegnijn 
i-s  impossible.  The  remissions  and  exaeerbntions  i»f  tnbcrciilosis  are  abnent  or 
It*^  nmrked-  The  ends  of  tlie  bones  forming  the  joint  are  enlarged^  often  nuicli 
more  than  ever  occurs  in  ttilM^reulosisj  or  bony  absorptieitn  takes  ]>bit'e  at  one 

t point  while  hyperostosis  is  present  in  another*     The  deft>ruiities  differ  nota- 
l^ly  from  those  of  tubereu- 
Ifisis  and  are  characteristie. 
(Set*  Arthritis  Deformans  of 
S|iecialJoints,)   Sometimes 
kiny  outgrowths  can  be  felt 
iliiug  the    borders    of    the 
j*>iiii  or  loose  bodies  within 

t  the  synovial  sac    Absees^es 
Ipli^mnses  do  not  appear, 
lior  does  caries  or  necrosis 
occur.    Several  joints  arc 
comtii * > II ly  a ff eete<  1 . 
lyiterical     Joints. — I  n 
jomtj  not  easily  accessible 
to   direct     palpati^^n     the 
'      tnimicry   of    hysteria    may 
for  a  time  render  the  ex- 
clasion  of  serious  organic 
lesions  difficult.  The  follow- 
ii^are  some  of  the  diagnos- 
tic fbaracters  to  b©  nott?rI 
purely    neurotic    joint 
rtlertiimii:  Tlie  amount  of 
piin  aud  tenderness  com- 
plaiued  of  does  not  cf>rre- 
fprmd   with    the    physical 
sipa     Tenderness   is   su- 
perficial or  general,  or  is 
frit  fiwT   an    area    which 
dm^  mit  correspond  to  the 
iMtftmical  arrangement  of 
ftervi*  tnmks,    often    geo- 
metrical in  form.     The  muscular  spasm  and  limitation  of  motion  or  fixation 
of  the  joint  disappear  during  narcoaie.     The  pain  does  not  nsnally  interfere 


FtG.  35. — €iiARCfiT'»  Ki.Bnw  ix  A  Ca&e  of  TAUfia  Dorbalis. 
Note  the  ftbi^Qnoe  of  atfopUy  of  the  limb  bo  commonly  fieen 
m  tubcrculosia.  (New  york  Hospital,  eervice  of  Dr.  L.  A. 
Stim»ori.) 
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with  sleep*     ya8*uiioti»r  disturbances  of  the  affected  region  are  crtmmoi 
I)eresthesia  of  the  skin  ovrr  the  entire  joiiit^  subjective  sensations  of 

coki  aiid  tingling  ai 
present  J  and  arett^  c 
Nie^ia  are  soiiietimci 
noted,  Iniproveni' 
cure  often  follows 
of  painful  or  clisa^ 
method Ig  of  treat iiiei 
exiuuple,  the  uetnj 
tery,  the  wet-pae] 
{ ?lee  "  Traumatic 
tcria.") 

Char€0t*3     Joint 
tli.sorganlzation  of 
in  the  course  of  tal 
galis    l)ears  but  slij 
semblance     to     tnh 
arthritis.    There  is  i 
of  these  ea^es  a  his 
8y|ihilis,      Other   si 
htlx's  aix»  prc4M*nt — 
knee-jerk,     the    ehj 
istic  pains  of  tabeS| 
disturhanees  of  the 
the  soles*  of   tlie  f( 
Arg;>il     Roberti^oii 
(li?4turl>anees   of  thi 
der   anil    rectnm,   o 
Ciiuilii nation  of  (rhejs 
The  knee  is  the  joi: 
often  affectcfh     Th< 
striking    absence    o 
and     tenderness     ; 
joint.      There    is    no    linntation    of    pas!^i%e    motion.      The    ligamei 
relaxeil,    |>enuitting    an    nntiue    amount    of    lateral    mobility    of    the 
The    joint    usually    contains    much    fluid.      There    is    often    destruet 
the  cartilages,  complete  or  partial,  and  fibrous  or  bony  grating  on 
motion.      Manipulations   of    this    kind    are    painless,    or    but    slighth 
fuh      In    fact,    the   most   importimt    diagnostic   sign    of    the   disea^i* 
ahtienee  of  pain  in  presence  of  the   perfectly  eyident   destructive  Ics 
the  joint. 

Traumatic  Synovitis  in  Tabes.— A  luilder  form  of  joint  disturbanw 
in  many  cases  of  locomotor  ataxia^  notably  in  the  knee-joint;  the  cc 


Fio,  36*— Chaucdt's  KneE'Joint.    (Ne*^  York  Hoepitalt  scrv- 
iee  of  Dt.  Fmiik  Hartley.) 


DISEASES    OF   JOINTS 


169 


fallows  tTauina,  a  blow,  a  sprain,  such  as  these  patients  are  constantlv  Ijeiug 
[flukjedLHl  to  un  aeeoiiiit  of  tlieir  impprfi*ctly  ccMinlinatcd  niovements  and  dimiu- 
yic*!  ^ni*iliility,  Tlie  joint  (very  often  tlie  knee)  exIiibilH  a  iinKlerute  puin- 
^.^  tlistentiuii  witli  Hiiid^  a  aenms  syuuvilia,  whieh  diiniuisheij  *Jr  ^lirtaiqKiars 
nmlcr  appropriate  treatment,  but  is  prone  to  recur  and  to  l>econie  chronic. 
flie  diagnosis  is  easily  niude  from  eoneoniitjint  si4::iiB  and  syniptonis.  Some 
4  tlw  ^vere  forum  of  ta luetic  jfdnt  distnrbanee  run  nn  acnte  coiir.se.  Tlie 
im  may  l*^  entirely  disorganized  in  a  few  weeks.  Portions  of  tlie  condyles 
oftbefeninr  or  Libia  may  Ije  found  loose  In  the  joint  cavity ^  and  s|x>nlaneoug 
{mdiires  of  the  shaft  of  the  femur  or  tibia  may  oecnr.  While  tlie  picture 
^\i\^  nut  K-ar  any  reseiuhlanee  to  tubereidusisj  them  is  a  certain  likeness  to 
iftliritis  deformans,  except  that  the  productive  eharaeter  of  the  latter  is  want- 
ii^,  iii>  new  lunie  is  thrown  out,  no  cartilaginous  [ilates  are  to  1k^  felt,  aucl  no 
antvKitiis  tx'curs. 

pvogenie  infection  is  not  very  noconunon  in  tlie  course  of  tal>etic  joints* 
Tlii'  jirticess  runs  a  violent  course  under  the  guise  nf  a  rapidly  destructive 


J  .  Ti. — AirrifRma  DuroHiiAira  or  the  JniN-ra  of  tme  Finoesis  in  an  OLtj  Womak.     (New  York 

Hcj9:«pitiil  MedicflJ  Service*) 


trthritis.  The  tissues  react  feeWy  or  not  at  alL  The  juhit  Incomes 
IliiitftiM  with  pim;  the  joint  rapgule  is  soon  jierforatedj  and  periarticular 
[ininite  ifitilrration  and  ahsccss  run  riot  up  and  down  the  liuik  The  symp* 
I  tiiiii&  of  prrjfonn«l  gsepheenna  e^x^xist.  The  articular  ends  of  tlie  hones  and 
I  ihc  lipiwats  Tuelt  away,  and  ttvtal  elestruction  of  the  joint  is  sometimes  aeconi" 
I  plUbed  in  a  surprisingly  short  tima 
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^liilitie  Artliralg:ia. — During  the  early  months  of  aeqiiirctl  syphilis,  pain 
0f  iserere  cliaraeterj  and  worse  at  niglit^  is  roiiiriionly  felt  in  the  jointiS.  Such 
pijsi  are  also  a  very  fre- 
quent sjinptom  in  hered- 
itary s}T>hilis.  In  the  ac- 
qnirBl  fonn  siieU  pains 
Biore  pommoiily  precede 
thf  ^neral  eruption  than 
fjlow  it.  The  s^yiuptoins 
irp  iiibjeetive  merely,  Ob- 
jtrtivply,  no  signs  of  joint 
(jkiurbanw  are  to  Ij©  ob- 
srrmi.  The  diapiosis  is 
to  be  mado  by  the  other 
e¥irf<^ces  of  syphilitic  in- 
f«diou— by  tlic  disapj)ear- 
(flce  of  the  pains  as  the 
[utient  comes  under  the 
infliimce  of  mercury. 

S^Mlitic  Synovitis. — 
Sjpbilitic  inflammation  of 
tk  joints  occurs  during 
ik  early  or  active  period 
of  the  disease  as  a  mono- 
Of  polyarticukir  serous 
rmoritisv      It^   appearance 

be   s^>Tichronous   with 

of  the  gtmeral  cntane- 
oiji  eruption,   or   occur   at 

time  during  tJie  active 

of  the  disease-  The  joints  are  painfulj  swollen;  local  heat  may  be 
pn^ent  or  not;  the  skin  is  rarely  reddened.  Tlie  joints  may  bo  moved,  within 
certtin  limits,  without  increase  of  pain ;  beyond  such  limits  motion  is  painful 
If  .^veral  joints  are  involved  the  prt>cess  ends  in  eouiplete  resolution  in  all 
after  a  week  or  two^  or  one  joint  may  recover  more  slowly  or  become  the  seat 
of  a  chronic  synovitis.  During  the  acute  portion  of  the  attack  there  is  a  little 
feirer*  The  prt^st^nee  of  other  signs  of  active  syphilis  will  nsnally  serve  to 
eiclude  aciite  articular  rheumatism.  As  in  all  syphilitic  lesions,  the  effect 
rf  tTettment  is  an  important  aid  in  diagnosis. 

STfildlitic  Arthritis. — During  the  later  or  tertiary  stage  of  syphilis,  and  in 

?<iilarT  syphilis^  a  variety  of  joint  disturbances  may  occurs  due  to  primary 
;atoua  infiltration  of  the  joint  structures  themselves  or  to  secondary  in- 


Fl€.     3n. — A fiTl IRITIS     DtrOKMANB     OF     THE     JOJNTfl    OF  T«E 

Toi^»     (New  York  Ho»pital|  Out^Patient  Department.) 
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volvement  of  the  joint  from  gumniata  of  the  bones.  The  knee  and  sterno- 
clavicular joints  are  most  often  affected.  The  elbow,  wrist,  ankle,  metatarsal, 
metacarpal,  and  interphalangeal  joints  are  involved  in  the  above  order  of 
frequency  (Hartley).  The  lesions  are,  briefly,  fibrous  degeneration  of  the  ca^ 
tilagos,  papillary  thickening  of  s^Tiovial  membrane,  gummata  in  any  of  the 
periarticular  structures.  The  fluid  in  the  joint  is  serous,  or,  in  the  event  of 
guumiata  breaking  down  into  the  joint  cavity,  puriform  or  purulent.  Perios- 
titis and  enlargement  of  the  epiphyses,  not  unlike  that  obsen^ed  in  rachitis  and 
due  to  periostitis  or  osteomyelitis  of  the  epiphyses,  is  a  common  lesion  in  the 
hereditary  syphilis  of  children.  The  disease  is  rarely  acute,  usually  chronic 
in  its  course.  The  clinical  picture  closely  resembles  tubercular  arthritis;  the 
bulbous  enlargement  of  the  joint  is  the  same,  but  the  periarticular  thickening 
is  more  dense  and  firm  in  syphilis.  The  formation  of  abscess  and  joint  sup- 
puration is  very  rare  in  syphilis.  The  pain  of  syphilis  is  often  severe,  and 
worse  at  night.  Functional  disability  is  far  less  marked  in  syphilis,  and 
scarcely  corresponds  with  the  gravity  of  the  organic  lesion.  The  acute  exaec^ 
bations  of  tuberculosis,  with  an  accompanying  fever,  are  wanting  in  syphilis. 
The  contractures  of  the  muscles  and  the  resulting  deformities  are  similar  in 
the  two  diseases.  The  limitation  of  motion  is  less  marked  in  syphilis  than  in 
tuberculosis,  although  both  may  be  followed  by  couiplete  or  partial  ankylosis. 
Other  evidences  of  syphilis  may  be  present — a  history  of  infection,  osteitis, 
and  periostitis  of  the  long  bones.  Syphilitic  scars  or  ulcers  should  be  sought 
for.  Gummata  are  not  infrequently  present,  and  may  be  palpable  as  firm, 
insensitive  nodules  around  the  affected  joint,  in  the  soft  parts,  or  on  the  bones. 

Bilateral  Disturbance  of  the  Knee-joints. — In  hereditary  syphilis,  bilateral 
disturbance  of  the  knee-joint  is  fairly  frequent.  The  occurrence  of  a  sudden 
effusion  into  both  knees  in  a  young  child;  without  much  constitutional  dis- 
turbance, is  cause  for  suspicion  of  this  disease. 

"  The  following  varieties  of  joint  disturbance  may  be  distinguished  in 
hereditary  syphilis  (Robinson)  :  1.  A  specific  epiphysitis,  with  or  without 
spontaneous  separation  of  the  epiphysis.  2.  Symmetrical  effusions,  occurring 
suddenly  and  without  pain,  commonly  between  the  eighth  and  fifteenth  year 
of  life.  3.  Osteitis,  (a)  with  simple  effusion,  (h)  with  gummatous  infiltration 
of  the  synovial  membrane  and  effusion.  4.  Primary  gummatous  sjTiovitiSb 
(See  Diseases  of  Special  Joints.) 

"  Interstitial  keratitis  is  a  frequent  complication.  Suppuration  of  joints 
is  much  more  common  in  the  hereditary  than  in  the  acquired  form  of  the 
disease."     (P.  Reichel.) 

Hemarthros  in  Hemophilia. — In  persons — notably  children — the  subjects  of 
hemophilia,  sudden  effusions  of  blood  into  one  or  several  joints  occasionally 
occur,  without  apparent  cause  or  after  slight  trauma.  The  knee-joint  is  the 
most  frequent  seat.  The  effusion  occurs  suddenly,  and  without  pain.  The 
joint  is  found  to  be  distended  with  fluid.     The  occurrence,  after  a  time,  of 
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ecfbymotie  discoloration  of  the  skin,  if  no  injury  has  ocenrredj  and  a  family 

0f  jjersonal  hlj^torv  of  bleeding,  may  lead  to  a  eorreet  dia^osiss*  If  seen  at 
i  later  stage,  a  differential  diagnosis  from  tnljercul^^si?^,  g^i't,  or  rheuniatis^m 
parbe^ry  difficult  The  blood  may  I>e  entirely  absorbed  witb  perfect  restora- 
tiiin  of  f imctionj  or  tlie  clot  may  bo  replaced  by  organized  tiaaiie  and  a  greater 
or  le^  degree  of  limitation  of  motnm  mar  remain^  or  even  ankylosis  and 
►getiire  of  the  miis^^les,  witli  a  high  grade  of  deformity.  Absences  of  ab- 
or  fistiila^j  the  oeeiirrenee  of  effusions  in  several  joiiitg  in  sueeession,  with 
«bsi*rption  after  a  time  and  retnnt  to  a  normal  state,  and  a  notable  anemia, 
constitute  some  of  the  disifn^ostie  data  of  this  rather  rare  condition. 

Gonorrheal  Eheumatism. —  Jli^tastatie  infloiiimations  oi  jr^ints  txx^ur  in  from 
to  three  per  cent  of  the  eases  of  gonorrhea.  The  condition  is  sometimes 
i  (]\w  to  eotistitntiomd  invasion  ami  hjealiKatirm  in  the  synovisil  membranes  of 
]m%  tendons,  and  bursa*  by  the  g^moeoceiis  aloue,  souietimes  apparently  to 
mm\  infoetion,  with  pyogenic  bacteria  in  addition.  In  the  joint  exudate  the 
£«iuiicoccU3  has  Iiecn  demonstrated  morpholopcally  in  a  number  of  cases,  usually 
during  the  early  days  of  the  joint  inMammatiom  Tlie  di.^ease  is  more  common 
in  mm  than  in  women.  It  occurs  most  commonly  during  the  three  months 
follimia^  infection,  but  rarely  before  the  end  of  the  first  week.  The  disease 
ifets  die  knee  most  often,  then  the  ankle,  the  fingers  and  toes,  wrist,  shoulder, 
M  Several  joints  may  be  involved  successively ^  and  one  attack  jjredisposes 
loinotlier.  More  than  half  the  cases  are  polyarticular.  The  disease  occurs 
m  tniM  and  severe  forms,  accord luiif  to  the  intensity  of  the  infection.  Tlie 
emnUtp  may  \ie  serous,  serotibrintJiis,  sero-puruhmt,  or  in  rare  eases  pun  dent 
V\fm  the  onset  of  the  joint  symptoms  the  urethral  discharge^  if  snch  existed, 
mimlly  tliminislies  or  ceases.  Tn  men,  the  disease  occurring  as  it  does  in  tlie 
eotim  of  gonorrhea  is  easily  recognized;  in  women  it  is  not  always  so.  At  the 
(mset  of  the  acute  form  of  the  disease  there  is  often  malaise^  moderate  fever— 
liy.5*  to  102^  F. — pain  in  one  or  several  joints,  and,  finally,  pain  and  swelling 
in  on(*  joint,  nsually  the  knee.  The  intensity  of  the  symptoms,  local  and  gen- 
eral, vary  with  the  severity  of  the  infection.  In  the  luihler  serous  and  sero- 
ikritioHB  forms  the  knee  will  be  swollen,  tender,  more  or  less  painful,  red,  and 
y,  antl  the  signs  of  fluid  in  the  jdint  will  Ik*  distinct.  These  symptoms  last 
for  a  few  days  or  a  fortnight;  in  favorable  cases  they  entirely  disappear  in 
ii\m  or  four  weeks.  Relapses  are  eomnion,  and  may  lead  to  a  chronic  sjtio- 
ntk  a  synovitis  with  papillary  tliickt'uing  of  the  synovial  meudjriine,  to  in- 
tiaftaWe  fibrous  ankylosis,  or  even  to  l»ony  ankylosis,  or  a  condition  resembting 
irthrilis  deformans.  The  patella  is  very  apt  in  these  chronic  cases  to  become 
adlierpat  to  the  condyles  of  the  femur.  In  t!ie  purulent  and  sero-puntlent  eases 
tk  svtiipturas  will  lie  more  severe.  The  pain,  heat,  redness,  and  swelling  of 
tb  ]6int  TJfill  be  more  marked ;  there  will  be  more  edema  and  infiltration  of  the 
perianiciilar  structures;  there  may  be  severe  throbl>ing  pain  in  the  joint; 
nnh,  adual  suppuration  takes  place,  the  capsule  uf  the  joint  is  perforated, 
ptriMiciilar  abscn'sses  form,     Sc^me  of  these  cases  develop  pyemia;  the  most 
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favorable  outcome  is  ankylosis.  In  men,  the  presence  of  a  urethral  dischai^ 
or  of  a  posterior  urethritis,  with  shreds  or  purulent  urine,  will  suggest  the  true 
cause  of  the  joint  affection.  In  women,  the  signs  of  recent  gonorrheal  infection 
are  not  always  plain.  In  cases  of  doubt,  the  urethra,  the  Bartholinian  ductfl^ 
and  the  cervix  uteri  should  be  examined  for  a  gonococcus-bearing  dischai^ 

Diagnosis  of  Acute  Exudative  Lesions  of  Joints. — ^As  the  result  of  subcutane- 
ous and  open  wounds,  as  complications  in  the  course  of  a  great  number  of 
general  diseases,  most  of  them  of  an  infectious  character,  and  in  the  r^ular 
course  of  special  diseases  of  the  joints  themselves,  an  exudative  inflammation 
takes  place  in  the  joint  structures,  and  the  synovial  cavity  becomes  more  or 
less  distended  with  fluid.  Such  fluid  may  consist  of  serum,  of  serum  and  fibrin, 
of  serum  containing  a  moderate  amount  of  pus,  or,  finally,  of  pus.  We  speak 
of  a  serous  synovitis  or  arthritis,  a  sero-fibrinous  synovitis  or  arthritis,  a  sero- 
purulent  synovitis  (the  catarrhal  synovitis  of  von  Volkmann),  or  a  purulent 
arthritis,  if  the  exudate  consists  of  true  pus. 

Use  of  the  Aspirating  Needle. — In  accessible  joints,  when  in  doubt  as 
to  the  character  of  the  fluid,  we  may  introduce  an  aspirating  needle  into  the 
joint  cavity,  under  proper  precautions,  and  withdraw  some  of  the  fluid  for 
examination.  It  may  be  well  to  remark  in  passing,  that  clotted  blood  cannot 
be  made  to  pass  through  a  needle,  and  that  partly  clotted  blood  passes  with 
diflSculty.  Tlie  exudate  of  serous  sjTiovitis  is  a  pale,  straw-colored  fluid,  usually 
slightly  turbid  from  small  flocculi  of  fibrin.  Under  the  microscope,  moderate 
numbers  of  leucocytes  may  be  seen  singly  or  in  groups,  with  a  greater  or  less 
number  of  red  blood  cells,  if  the  synovitis  was  of  traumatic  origin.  A  sero- 
fibrinous exudate  contains  masses  and  flocculi  of  fibrin  in  varying  amounts. 
The  sero-purulent  exudate  is  distinctly  cloudy,  and  under  the  microscope  is  seen 
to  consist  to  considerable  extent  of  w^hite  cells.  The  purulent  exudates  exhibit 
the  ordinary  characters  of  pus. 

Synovites. — Catsation. — Subcutaneous  injuries  of  joints — contusions,  dis- 
tortions, and  the  like — are  followed  by  a  serous  synovitis.  Open  wounds  of 
joints,  if  noninfeeted,  may  be  followed  by  a  similar  process.  Mono-  and  poly- 
articular acute  rlieuuiatism  and  gout  are  accompanied  by  a  synovitis  of  this 
type.  Serous  synovites  are  not  uncommon  in  the  course  of  active  syphilis.  The 
acute  infectious  diseases — measles,  scarlet  fever,  small-pox,  gonorrhea,  diph- 
theria, erysipelas,  typhoid  fever — are  often  complicated  by  synovites,  sometimes 
serous,  sometimes  sero-purulent  or  purulent  in  character.  Acute  suppuratiTe 
processes  in  the  neighborhood  of  joints  may  extend  to  and  infect  the  joints 
themselves — acute  osteomyelitis  and  periostitis,  for  example,  as  well  as  infected 
wounds  and  abscesses  of  the  soft  parts  overlying  the  joint  Metastatic  sup- 
puration in  joints  is  common  in  pyemia  (see  Pyemia).  The  diagnosis  of  some 
of  these  forms  of  joint  inflammation  merit  separate  attention,  and  will  be 
found  under  appropriate  headings.  Some  of  the  characters  of  the  different 
types  of  inflammation  may,  however,  be  spoken  of  here. 

The  acute  serous  synovites  following  injury  are  easy  to  recognize.     The 
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injury  18  usually  rather  severe:  a  violent  wreiieli  of  the  joint,  such  that  one 
or  rnore  ligumentd  are  sti^tehetl  or  tom^  a  severe  contusion^  a  partial  or  eom- 
pli^te  diiloeation,  or  a  fracture  in  the  neighborhood  of  the  joint  h  the  usual 
outset  The  effusion  occurs  at  once,  or  witljin  a  few  hours.  The  joint  I>econie3 
fw^illen^  Aiicl  in  suitable  sitnations  tiuctuatiou  m  the  joint  is  appreciable.  Pain 
ajsj  he  slight,  njoderatej  or  severej  according  to  tlie  de^ee  of  tension  of  the 
etfiule  caused  by  the  effusioa.  The  joint  will  feel  weakj  limitation  of  motion 
will  be  more  or  less  marked^  and  passive  motioUj  carried  beyond  a  certain  de* 
gn^j  will  l>e  more  or  less  paiufuL  The  skin  will  usually  he  normal  in  color, 
ladtWrt*  will  be  little,  if  any,  lr>cal  heat.  Fever  is  absent,  or  quite  moderate-^ 
Wy  to  101°  F.  Under  rest  aud  fixation,  the  effusion,  etc.,  will  Ix^gin  to  sub- 
liila  ia  a  few  days.  The  ff»rniatioii  of  a  hematoma  in  a  joint  cavity  (hemar- 
tlifoi)  may  lie  suspc^cted  if  the  effusion  fails  to  diniinish  rapidly  after  a  few 
ikp  of  restj  an*l  if,  witliont  evidence  of  fracture  or  €*xlcruul  contusion,  ecchy- 
wiitic  spots  make  their  appearance  near  the  joint.  Further,  the  soft  frietion 
of  fihriaons  nnmses^  ujay  soiuetinies  l)e  felt  on  niaiiipulati<>u.  The  introduction 
of  flQ  aspirating  needle  will  answer  the  question  positively.  In  the  presence  of 
ID  ttpen  wound  of  a  joint  the  escape  from  the  wound  of  a  clear,  yellowish 
or  blood-stained^  sticky  fluid  is  sufficient  evidence  that  the  joint  is  wounded ^ 
id  a  efaang6  in  the  character  of  this  fluid  to  sero-purulcnt  or  purulent  dis- 
cbrpe  indicates  that  the  joint  cavity  is  infected.  In  accidental  wounds  of 
joints  it  m  of  the  greatest  consequence  to  recognize  such  inflection  at  the  earliest 
ponible  moment.  The  constitutional  symptoms  of  sepsis  may  come  on  suddenly 
indTioleiitly  before  the  kK*al  evidences  of  joint  infection  are  marked;  but,  on 
4e other  hand,  the  process  is  very  often  insidious^  and  constitutional  symptoms 
iBivbe  sJight  for  many  days,  while  the  Joint  structures  are  becoming  too  pro- 
fomdly  affected  to  save  by  conservative  local  treatment. 

PyogfHic  Infection  of  Joints^^CouasE  of  the  Disease. — The  ordinary 
m\rii}  iif  purulent  wound  infi-i-tion  of  the  hiri^cr  joints  is  as  follows:  The 
jimjt  hetHjmes  intensely  painful;  there  is  fever,  often  with  a  sudden  marked 
fW  of  temperature;  in  some  instances  a  chilL  The  joint  rapidly  swells,  the 
ikin  over  the  joint  is  edematoiis,  often  hot  and  red;  the  whole  limb  is  oft<*n 
uroUcn.  The  function  of  tlie  joint  is  abolished  and  the  slightest  movement 
muB^  exquisite  suffering.  The  exudate  in  the  joint  may  or  may  not  give 
rise  to  flnctimtjon ;  it  is  frequently  small  in  amount  at  firsts  and  may  be  masked 
k  the  swelling.  The  joint  is  held  in  such  a  {w>sition  as  to  relax,  as  far  as 
maybe,  the  tension  of  its  capsule,  usually  in  a  position  of  partial  flexion.  The 
(urtWr  course  depends  upon  the  character  of  the  infection,  and  to  a  great 
nimt  upon  the  treatment.  Cultures  made  from  the  purulent  exudate  often 
fflmisli  useful  data  upon  w^hieh  to  form  an  opinion  of  tlie  gravity  of  the  situa- 
tioiL  The  presence  of  the  yellow  staphylococcus  or  of  Streptococcus  pyogenes 
bdicitea  a  grave  form  of  infection.  In  bad  eases  the  symptoms  become  those 
rf  scpticeaiia  or  pyemia.  All  the  joint  structures  become  involved  in  the 
luppurative  proceas  (panarthritis).     The  cartilages  are  softened  and  separated 
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from  the  bones,  the  ligaments  are  softened  and  relaxed,  the  joint  capstde  ifl 
perforated,  and  abscesses  form  outside  the  joint  and  burrow  up  and  down  the 
limb  in  the  intermuscular  planes.  Subluxation  may  occur.  Healing,  with 
limitation  of  motion  or  ankylosis,  are  the  most  favorable  results  to  be  expected 
in  these  cases.     (See  Regional  Surgery.) 

Metastatic  Synovites. — The  metastatic  synovites  complicating  the  acute  in- 
fectious diseases  are  sometimes  confined  to  one  joint;  more  often  they  are 
polyarticular.  They  are  frequently  purulent  in  character,  and  are  in  many 
instances  part  of  a  secondary  pyemia.  Sometimes  the  exudate  is  serous  or 
sero-purulent,  and  the  course  of  the  disease  more  like  that  of  an  acute  poly- 
articular rheumatism.  Even  in  the  purulent  forms  the  local  signs  are  much 
less  acute  than  is  the  case  when  a  joint  becomes  infected  through  an  open  wouni 
They  may  be  but  slightly  painful  (sec  Pyemia).  In  all  acute  s\Tiovites,  if  we 
except  rheumatism  and  gout,  tlie  development  of  fever  and  other  constitutional 
symptoms  leads  to  the  suspicion  that  the  joint  inflanmiation  is  of  a  sero-purn- 
lent  or  purulent  character. 

Catarrhal  Synovitis. — The  so-called  catarrhal  form  of  synovitis  occurs  as  a 
sero-purulent  joint  inflammation  in  children.  The  disease  is  accompanied  by 
moderate  constitutional  disturbance.  Fever  is  present,  but  is  not  high.  The 
local  signs  are  those  of  an  acute  synovitis  with  pain,  swelling,  and  limitati(A 
of  motion  and  function ;  but  the  process  does  not  usually  end  in  true  suppart- 
tion,  nor  are  the  inflamed,  joints  destroyed.  Recovery  is  possible  even  without 
operation.  The  cause  of  the  condition  is  obscure  in  a  certain  proportion  of 
cases. 

Oont. — Gout  occurs  as  an  acute  synovitis,  notably  in  the  metatarso-phalan- 
geal  joint  of  the  great  toe  and  in  the  finger-joints.  It  is  a  disease  of  middle  and 
later  life ;  is  associat(»d  with  an  excess  of  uric  acid  in  the  blood.  Is  characte^ 
ized  by  a  tendency  to  recurrent  attacks,  and  by  the  deposit  in  the  periarticular 
soft  parts  of  crystals  of  urates,  sometimes  forming  considerable  masses  pro- 
ducing notable  deformities  and  disturbance  of  function  in  the  affected  joints; 
such  gouty  tophi,  as  they  are  called,  may  attain  a  considerable  size.  An  acute 
attack  of  gout  comes  on  quite  suddenly,  with  great  pain  in  the  affected  toe-joint 
The  joint  swells;  the  skin  is  reddened  and  exquisitely  tender;  motion  is  veiy 
painful.  The  attack  subsides,  with  or  without  treatment,  after  two  to  four  to 
eight  days  or  more.  The  situation — absence  of  trauma,  often  a  history  of 
alcoholic  indulgence,  and  of  recurrences — together  with  the  local  signs,  are 
sufficient  to  establish  the  diagnosis.  Gouty  tophi  often  form  in  the  border  of 
the  external  ear  as  well  as  in  the  vicinity  of  joints. 

Ankylosis. — When,  as  the  result  of  injury  or  disease,  a  joint  becomes  stiff 
and  immovable,  the  condition  is  knowTi  as  ankylosis.  When  the  immobility  is 
absolute  and  dependent  upon  changes  in  the  articular  surfaces,  we  speak  of  t 
true  ankylosis.  When  the  immobility  is  largely  due  to  muscular  contraction 
such  as  is  common  in  inflammations  of  joints  and  in  cases  of  hysteria,  and  ifl 
completely  or  partly  overcome  under  anesthesia,  we  speak  of  a  false  ankylo6i& 
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^Tien,  along  with  more  or  less  complete  immobility,  the  joint  is  flexed  at  an 

angle  and  rigidly  held  by  permanently  shortened  muscles,  we  speak  of  the 

condition  as  a  contracture.    Contractures,  ankyloses,  and  subluxations  are  often 

fomid  together  in  diseased  joints.     While  in  most  instances  the  presence  of 

ankylosis  is  readily  appreciated  by  testing  the  mobilitj"^  of  the  joint,   it  is 

usually  desirable  to  know  the  cause  and  character  of  the  limitation  of  motion 

for  therapeutic  and  prognostic  reasons.     Aside  from  the  history  of  the  case, 

we  may  call  to  our  aid  inspection  and  palpation  of  the  part,  with  and  without 

general  anesthesia,  and  the  use  of  the  X-rays. 

Etiology  of  Ankylosis. — Some  of  tlie  causes  of  limitation  of  motion  in 
the  joints  are  the  following : 

Injuries  and  diseases  of  the  soft  parts  in  the  neighborhood  of  the  joint 
other  than  the  joint  structures  themselves,  such  as  produce  cicatricial  con- 
traction of  tlie  skin,  fascia?,  muscles,  tendons,  tendon  sheaths.  Prolonged 
fixation  of  a  joint  in  a  flexed  position,  whether  by  design  or  neglect,  in 
the  treatment  of  fractures  and  other  conditions;  limitation  of  motion  in 
these  cases  is  rarely  absolute ;  the  joint  can  usually  be  moved  to  some  extent, 
often  freely  in  one  direction  wliile  motion  is  limited  or  impossible  in  another. 
The  history  of  the  case  usually  aids  greatly  in  the  diagnosis.  The  presence 
of  extensive  scars  following  bums  or  other  injuries  with  loss  of  substance  is 
a  self-evident  causative  factor.  Inflammations  of  the  muscles,  tendons,  and 
tendon  sheaths,  whether  suppurativ,?,  tubercular,  or  other,  often  leave  scars; 
the  fixation  of  the  tendons  and  muscles  can  usually  be  recognized  on  attempt- 
ing! to  move  the  limb.  Under  anesthesia  the  immobility  persists  to  a  greater 
or  le^  extent,  but  the  elements  of  pain  and  muscular  spasm  are  eliminated, 
and  the  actual  degree  of  ankylosis  is  easier  to  appreciate. 

Ankyloses  due  to  injury  and  disea.se  of  the  joint  structures  themselves. 
Fractures  through  a  joint,  with  disphicement  or  with  the  formation  of  new 
bone,  may  mechanically  interfere  with  the  movements  of  the  joint ;  such  anky- 
loses are  very  easy  to  recognize.  After  healing  of  tlie  fracture  the  movements 
of  the  joint  are  sharply  limited  in  certain  directions.  The  mechanical  obsta- 
dea  to  motion  are  best  learned  by  a  series  of  X-ray  pictures  of  the  joint ;  by 
this  means  they  can,  as  a  rule,  be  very  accurately  determined.  A  moderate 
degree  of  limitation  of  motion  usually  follows  dislocations  after  reduction. 
The  synovial  membrane  forms  adhesions  to  itself  or  to  the  bone,  such  that  for 
some  weeks  motion  in  the  joint  is  limited  and  attempts  at  further  motion  are 
painful.  With  use,  the  limitation  of  motion  slowly  passes  away.  If  the 
patient  is  timid,  it  is  sometimes  necessary  to  make  passive  motions  of  the 
joint  under  anesthesia  and  break  uj)  the  adhesitms. 

Acute  or  chronic  inflammations  of  the  joints  of  all  kinds  may  be  followed 
by  cicatricial  contraction  of  the  synovial  membraue,  the  joint  capsule,  and 
ligaments,  such  that  the  normal  movements  of  the  joint  are  no  hmger  ])ossible. 
The  history  of  the  disease,  the  presence  of  limited  motion,  and  a  normal  X-ray 
picture  of  the  bones  renders  the  diagnosis  simple.  It  is  to  be  borne  in  mind 
13 
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that  fibrous  or  cartilaginous  union  between  joint  surface  is  readily  distin- 
guished from  bony  union  by  a  good  X-ray  picture.    In  cases  of  fibrous  or  car- 
tilaginous union,  the  bones  appear  separated  by  a  distinct  interval.     If  care 
be  taken  to  place  the  tube  in  proper  relation  to  the  limb,  or,  better  still,  bj 
taking  stereoscopic  pictures,  when  bony  union  is  present  the  continuity  of  bony 
structure  is  perfectly  evident  upon  inspecting  the  X-ray  negatives.     The  longer 
the  inflammatory  process  has  existed  and  the  more  severe  its  character  the 
more  the  likelihood  that  firm  ankylosis  will  occur.     Such  ankylosis  may  be 
at  first  fibrous,  later  cartilaginous,  and  finally  bony.    In  bony  ankylosis,  passive 
efforts  to  bend  the  joint  do  not  cause  muscular  spasm  of  the  limb.     In  other  ' 
forms,  pain  or  the  fear  of  pain  causes  the  muscles  of  the  limb  to  contract 
powerfully. 

It  is  well  to  remember  that  violent  efforts  to  break  up  a  fibrous  ankylosis 
caused  by  an  antecedent  inflammation  of  the  joint  structures  has  often  pro- 
duced a  violent  reaction,  and  no  improvement  in  the  condition  of  the  joint 
This  is  especially  true  of  cases  of  ankylosis  following  suppurative,  tubercular, 
and  gonorrheal  inflammation  of  joints.  It  is  also  quite  possible  to  produce 
a  fracture  in  such  cases,  notably  when  the  bones  are  atrophied  from  disuse 
of  the  limb.  The  deformities  of  the  articular  ends  of  bones  accompanying 
arthritis  deformans,  trophic  lesions  of  joints  (tabetic  arthritis,  syringomyelia), 
and  some  tuberculous  lesions — such  that  the  bones,  by  the  formation  of  bony 
outgrowths  or  by  bony  absorption,  no  longer  fit,  and  therefore  are  incapable  ol 
gliding  smoothly  over  one  another — can  be  appreciated  by  palpation  and  manip- 
ulation of  the  joint  and  by  X-ray  pictures.  The  history  of  these  case^usually 
renders  the  diagnosis  simple.  In  certain  joints — notably  the  hip-  and  the 
shoulder-joint — it  is  necessary,  when  testing  the  degree  of  mobility  in  the  joint, 
to  bear  in  mind  the  mobility  of  the  lumbar  spine  and  of  tlie  scapula,  respect- 
ively. (See  Regional  Surgery.  For  the  diagnosis  of  the  congenital  deformities 
and  acquired  contractures  of  special  joints,  see  Regional  Surgery.) 


CHAPTER   V 

DISEASES  OF  BONES 

ACUTE    OSTEOMYELITIS 

AcFTE  suppurative  inflammation  of  the  medulla  and  periosteum  of  the 
bones  occurs  as  the  result  of  infection  with  one  or  other  of  the  forms  of  pus- 
producing  bacteria,  most  often  the  Staphylococcus  pyogenes  aureus,  sometimes 
ofher  fonns  of  pyogenic  staphylococci,  and  occasionally  Streptococcus  pyogenes, 
llixetl  infections  are  also  observed.  The  disease  may  originate  without  appar- 
ent cause.  In  many  cases  infection  takes  place  through  the  blood  from  some 
small  suppurative  lesion  of  the  skin,  an  acne  pustule,  a  furuncle,  or  a  small 
infecto*!  wound.  The  mucous  membrane  of  the  mouth  and  throat,  and  notably 
the  tonsils,  are  not  infrequent  ix)rtals  of  entry.  Ix)cal  trauma,  often  of  slight 
<lepree,  seems,  by  pro<lucing  a  place  of  diminished  resistance,  to  determine 
the  locale  of  the  bone  infection.  Fatigue  and  exposure  to  cold  and  wet  apjx^ar 
sometimes  to  act  as  exciting  causes.  Osteomyelitis  is  often  secondary  to  the 
•cnte  exanthemata,  to  diphtheria,  and  to  typhoid  fever.  The  disc^ase  occurs 
vmt  fretjuently  in  males  (4  to  1)  l)etween  the  ages  of  eight  and  seventeen 
years.  It  is  less  conmion  among  infants,  and  is  rare  as  a  primary  disease 
after  the  Ijones  have  attained  their  growth. 

Osteomyelitis,  as  the  result  of  direct  infection  of  compound  fractures  and 
of  Wounds  laying  bare  the  bones,  may  occur  at  any  age.     In  the  spontaneous 
form  of  the  disease  the  shafts  of  the  long  bones  are  most  often  involved.     Ac- 
cording to  statistics  of  440  cases  compiled  by  Ilaage  from  v.  Bruns's  clinic,  the 
disease  affected  the  femur  in  38.5  per  cent;  the  tibia,  42.1  G  per  cent;  the  fibula, 
^•^•1  i<er  cent;  the  humerus,  11  per  cent;  radius,  5.1  per  cent;  ulna,  3.4  iwr 
^t    One  or  several  l)ones  may  be  involved  simultaneously  or  suc(»essively. 
The  onds  of  the  shafts  of  the  long  bones  are  the  sites  of  predilection  for  the 
wginning  of  the  process.     The  disease  may  run  an  acute  or  chronic  course. 
Ill  tlie  most  severe  cases  of  the  acute  variety  the  clinical  i)icture  is  that  of 
*prt»found  septic  intoxication,  and  death  may  occur  in  a  few  days  Ix^fore  the 
**al  Mgns  are  at  all  marked.     The  disease  may  l)e  ushered  in  by  a  chill,  with  a 
f»pid  rise  of  temperature  to  104^  or  more,  and  a  correspmding  a(*celeration 
*>f  jnilse   rate.     Prostration    is    profound,    and    cerebral    symj)toms,    head- 
ache, delirium,  stupor,  and  coma  occur  and  succeed  one  another  so  rapidly 
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that  the  characteristic  local .  symptoms  may  entirely  escape  notice.  There  u 
often  a  septic  diarrhea.  The  diagnosis  in  these  most  violent  cases  is  often 
not  made  nor  even  suspected  during  life. 

Local  Symptoms. — In  the  ordinary  acute  cases  the  local  signs  and  symptonu 
are  well  marked  and  characteristic.     They  will  be  considered  separately. 

Pain. — One  of  the  prominent  symptoms  of  the  disease  is  pain  of  m 
intense  and  excruciating  character  referred  to  the  aflFected  limb.  The  pain 
may  be  most  intense  over  the  focus  in  the  bone  or  referred  to  the  entire  bone 
or  to  a  neighboring  joint — for  example,  in  osteomyelitis  of  the  femur  the 
pain  is  often  most  intense  in  the  knee.  The  pain  is  worse  at  night  and  when 
the  fever  is  highest.  It  is  described  as  tearing,  boring,  or  throbbing  in  eha^ 
acter,  and  is  of  horrible  severity.  When  the  pus  within  the  medullary  cavity 
lias  perforated  the  cortical  layer  and  spread  itself  beneath  the  periosteum  or 
in  the  soft  parts  of  the  limb  the  pain  subsides  or  disappears.  When  a  new 
focus  of  infection  occurs  in  a  distant  bone  a  new  area  of  pain  is  felt,  and  fu^ 
nishes  a  reliable  indication  of  the  presence  of  pus. 

Tenderness. — Tenderness  along  surface  of  the  infected  bone  is  present  as 
soon  as  the  overlying  periosteum  becomes  irritated  and  inflamed,  and  appears 
early  in  the  disease.  The  whole  length  of  the  bone  or  only  a  portion  of  it 
may  be  tender,  but  the  greatest  tenderness  will  be  noted  over  the  inflammatory 
focus,  and  this  symptom  affords  a  valuable  guide  for  operative  interference. 
(Senn.) 

Swelling. — During  the  first  few  days  the  bone  may  be  but  little  swollen; 
later,  usually  at  the  end  of  a  week,  secondary  periostitis  causes  a  dense,  hard 
swelling  of  the  bone.  Thrombosis  of  the  deeper  veins  is  regularly  present, 
and  edema  of  tlie  limb  results  with  marked  and  extensive  sw^elling,  often  involv- 
ing the  entire  limb.  When  the  soft  parts  become  involved  in  the  suppurative 
process  a  brawny  infiltration  is  added  with  burrowing  of  pus  along  the  bone 
and  tlio  intermuscular  planes.  The  origin  of  trouble  in  the  interior  of  the 
bone  may  thus  be  lost  sight  of. 

Dilatation  of  Veins. — The  superficial  veins  of  the  limb  are  notaUj 
dilated,  and  constitute,  after  the  first  few  days,  a  diagnostic  sign  of  impo^ 
tance. 

Redness. — Not  until  burrowing  pus  is  near  the  surface  does  the  skin 
become  red,  and  such  redness  is  purple,  blue,  or  dusky-reddish  browTi,  and 
circumscribed.  Earlier  the  skin  has  a  pale  or  normal  color,  and  is  often 
shiny  from  swelling  and  tension. 

Loss  OF  Function. — Loss  of  function  in  a  limb  the  seat  of  acute  osteo- 
myelitis is  absolute ;  the  patient  is  entirely  unable  to  move  or  use  it  in  any  way; 
this  symptom  is  invariaJjIe  and  characteristic. 

Spoxtaneoi  s  Fracture. — If  the  entire  circumference  of  the  shaft  of  the 
bone  becomes  separated  as  a  sequestrum  before  sufficient  new  bone  has  been 
formed  around  it  to  afford  strength  to  the  limb  a  fracture  may  occur  from 
slight  degnx^s  of  violence,  or  even  from  moving  the  limb  during  a 
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Tliis  accident  it  not  common.     It  does  not  occur  until  the  disease  has  lasted  a 
long  time,  and  is  therefore  of  no  early  diagnostic  importance. 

Sepabation  of  the  Epiphysis. — If  the  epiphyseal  cartilage  becomes 
inTolved  in  the  suppurative  process,  it  is  disintegrated,  and  the  epiphysis  and 
shaft  of  the  bone  become  detached,  simulating  a  fracture;  such  separation 
is  of  prognostic  importance.  The  epiphyseal  cartilage  being  destroyed,  the 
subsequent  growth  of  the  bone  may  be  seriously  interfered  with,  and  the  limb 
may  remain  shorter  than  its  fellow,  if  further  growth  of  the  normal  limb 
occurs.  In  some  cases  the  lesion  is  near,  but  does  not  involve  the  cartilage; 
4i8  sometimes  results  in  an  irritative  overgrowth  of  the  affected  bone,  which 
grows  larger  than  its  fellow.     (See  Osteomyelitis  of  the  Tibia.) 

Synovitis. — An  eflFusion  into  the  neighboring  joint  is  a  regular  accom- 
paniment of  osteomyelitis.  It  occurs  as  a  serous  inflammation  as  the  result 
of  circulatory  disturbances,  and  is  to  be  recognized  by  the  signs  elsewhere 
described.  In  a  certain  proportion  of  cases  as  a  result  of  extension  of  the 
purulent  infection.  Purulent  synovitis  of  a  septic  character  arises  as  a  serious 
complication,  and  is  to  be  recognized  by  the  local  signs  referable  to  the  joint 
(see  Joints)  and  by  an  increased  gravity  in  the  general  symptoms  of  sep- 
ticemia. 

General  Symptoms. — The  constitutional  symptoms  of  acute  osteomyelitis 
are  those  of  septic  intoxication  or  acute  or  chronic  sei)ticemia  or  pyemia, 
according  to  the  extent  and  intensity  of  the  infection  and  the  practicability 
and  promptness  of  intelligent  surgical  treatment  As  noted,  the  gravest  forms 
of  the  disease  are  characterized  by  the  sudden  onset  of  an  overwhelming  septic 
intoxication.  The  less  violent  forms  exhibit  every  gradation  of  septic  fever. 
The  temperature  is  of  the  continuous  remittent  type,  usually  higher  in  the 
erening.  The  remissions  are  less  marked  than  is  the  rule  in  typhoid  fever. 
The  occurrence  of  a  new  foQUs  of  infection  is  accompanied  by  an  increased 
elevation  of  the  temperature  curve.  The  pulse  is  increased  in  rapidity  through- 
out, and  is  perhaps  a  better  index  of  the  gravity  of  the  case  than  is  the  body 
temperature.  In  the  severe  cases  the  tongue  is  dry  and  coated;  the  lips  and 
teeth  coated  with  sordes.  Confusion  with  meningitis  may  arise  when  the  early 
occurrence  of  cerebral  symptoms,  a  typhoid  state,  muttering  delirium  and 
rtupor,  absence  of  local  signs  of  suppuration  during  the  early  days  of  the 
disease,  fail  to  attract  the  attention  of  the  surgeon  to  the  bony  lesion. 

LErcocYTosis. — Leucocytosis,  with  a  relative  increase  in  polymorpho-nu- 
clear  leucocytes,  is  a  regular  accompaniment  of  osteomyelitis,  and  may  give 
the  clew  to  the  diagnosis  in  doubtful  cases. 

The  following  history  illustrates  the  course  of  a  ease  of  acute  osteomyelitis 
of  the  tibia  ending  fatally  on  the  fifth  day  after  the  onset  of  acute  symptoms : 

A  boy,  aged  seven  years,  received  a  blow  with  a  stick  over  the  upper  part  of 
the  left  shin  bone  twelve  dpys  before  coming  under  ol)servation.  A  trifling  amount 
of  pain  and  soreness  followed  the  injury,  but  soon  passed  away.     Ten  days  after 
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the  injury,  he  began  to  suffer  severe  pain  in  the  left  leg.  The  onset  of  the  pain  was 
followed  by  a  chill,  vomiting,  prostration,  and  fever.  He  came  under  observation 
two  days  later.  At  this  time  he  looked  very  ill.  His  face  was  flushed ;  his  tongue 
dry  and  covered  with  a  brown  coating;  his  lips  dry  and  fissured.  He  was  restless 
and  at  times  delirious.  There  was  slight  general  rigidity  of  the  muscles.  Heart, 
lungs,  and  abdomen  negative.  Temperature,  104.2°  F. ;  respiration,  28 ;  pulse,  132. 
The  left  leg  was  much  swollen,  notably  in  the  upper  third.  The  skin  was  white, 
shiny,  and  felt  hot  to  the  touch.  There  was  great  tenderness  over  the  upjier  third 
of  the  tibia.  No  evidence  of  fluid  in  knee-joint,  passive  movements  of  joint  painful 
but  not  restricted.  The  superficial  veins  of  the  leg  were  visibly  dilated.  Hemo- 
globin, seventy  per  cent.  I^eucocytosis  of  29,800.  Polynuclear  cells,  relative  in- 
crease ninety  per  cent.  0})cration  the  following  day.  Incision  over  upper  third 
of  tibia.  Medullary  cavity  opened  with  mallet  and  gouge.  Considerable  j)us  evacu- 
ated, medulla  extensively  involved  in  suppurative  process.  Curettage  and  disinfec- 
tion. Needle  introduced  into  knee-joint  withdrew  clear  fluid.  Cultures  from 
medulla  of  tibia  and  from  fluid  in  knee  developed  pure  cultures  of  Staphylococcus 
pyogenes  aureus.  No  imj)rovement  in  the  septic  symptoms  followed  the  operation. 
The  temperature  continued  elevated.  The  pulse  gradually  increased  in  frequency 
and  became  weaker  and  more  compressible.  Delirium  became  constant  and  was 
followed  by  stupor.  Involuntary  evacuation  of  urine  and  feces.  Leucocytosis  on 
day  after  operation,  39,000.  Death  forty-eight  hours  after  operation.  Ante-mortem 
rise  of  temjMjrature  to  106.2°  F. 

Differential  Diagnosis. — The  diseases  with  which  osteomyelitis  is  often  con- 
founded are:  Typhoid  fever,  acute  articular  rheumatism,  meningitis,  phleg- 
monous inflammation  of  the  soft  parts,  periostitis. 

Typhoid  Fevkk. — The  presence  of  inflammatory  leucocytosis  usually  of 
marked  character  in  osteomyelitis,  and  its  absence  in  typhoid,  constitute  an 
important  means  of  diflFerentiation.  Careful  search  for  tender  points  or  local- 
ized enlargoinonts  of  bone  should  be  made.  The  regular  occurrence  of  diar- 
rhea and  abdominal  ])ain  and  tenderness  in  the  early  days  of  typhoid  arc  less 
common  in  osteomyelitis,  although  some  cases  of  osteomyelitis  are  preceded 
by  diarrhea  and  bronchitis.  Widal's  reaction,  although  valuable  in  the  sec- 
ond week  of  tyj)hoid,  cannot  he  relied  upon  in  the  early  days  of  the  disease  as 
a  means  of  excluding  suj)purative  processes.  The  onset  of  typhoid  fever  is 
rarely  so  sudden  as  is  the  case  in  osteomyelitis,  the  regular  prodromata  of  the 
disease  are  rarely  entirely  absent,  and  repeated  chilly  sensations  are  the  rule 
rather  than  the  sudden  violent  chill  which  commonly  ushers  in  osteomyelitis. 

Acute  Articular  Rheumatism.  —  Acute  rheumatism  usually  affects 
more  than  one  joint.  The  pain  and  swelling  are  limited  to  the  vicinity  of 
the  inflamed  joints  and  arc  not  diffuse  as  in  osteomyelitis.  Moreover,  joint  com- 
plications do  not  occur  in  osteomyelitis  until  the  disease  has  lasted  for  some 
days,  usually  for  ten  days,  two  weeks,  or  more.  The  general  symptoms  are 
much  more  severe  in  bad  cases  of  osteomyelitis  than  in  rheumatism. 

Phlegmonous  Inflammation — Phlegmonous  Erysipei-as. — ^While  ordi- 
nary erysiix^las  bears  no  resemblance  to  osteomyelitis,  since  the  characteristic 
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dermatitis  of  erysipelas  is  always  easy  to  recognize,  and  has  very  definite  charac- 
teristics of  its  own,  it  might  well  happen  that  in  the  presence  of  extensive  bur- 
rowing suppuration  in  the  soft  parts  after  the  bone  abscess  has  perforated  the 
cortex,  the  bone  lesion  might  be  overshadowed  and  escape  notice.     Incisions 
for  drainage  and  relief  of  tension  would,  if  an  atrium  be  discovered  in  the  bone, 
lender  the  origin  of  the  trouble  clear.     If  no  atrium  is  found,  the  periosteum 
will  be  thickened,  velvety,  and  easily  stripped  from  the  bone;  blood-stained 
pus  will  usually  be  found  beneath  the  periosteum ;  the  cortical  layer  will  appear 
dead  white  or  yellow.     In  any  case  of  doubt,  a  small  opening  may  be  made 
through  the  corticalis  with  a  gouge  or  trephine   and  the  medullary  cavity 
exposed. 
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\\Tiile  among  children  spontaneous  osteomyelitis  of  the  shafts  of  the  long 
bones  usually  runs  a  very  acute  course,  cases  occur  among  adults  of  a  sub- 
anite  character  from  the  start,  although  the  lesions  may  be  very  extensive  and 
multiple.  The  following  history  of  a  case  in  my  service  at  the  Xcw  York  Hos- 
pital will  serve  to  illustrate  this  rather  imcommon  type  of  the  disease : 

M.  P.,  married,  aged  forty  years,  had  a  miscarriage  at  two  months,  twenty-six 
da}*5  before  admission,  followed  by  general  malaise  and  general  pains.  Twelve  days 
ago  a  sharp  chill,  fever,  prostration,  and  pain  in  the  right  upper  arm,  several  days 
later  moderate  swelling  of  the  limb.  The  general  and  local  symptoms  have  grown 
irorw  up  to  the  present  time.  On  admission,  patient  rather  poorly  nourished  and 
pale.  Temperature,  103.2°  F.;  respiration,  32;  pulse,  128.  Leucocytosis,  27,500. 
Poljrmorpho-nuclear  cells,  eighty-five  per  cent.  Lymphocytes,  fifteen  per  cent.  Hb. 
thirty-seven  per  cent.  Right  arm  swollen,  but  not  very  painful.  Marked  tender- 
ness over  upper  third  of  right  humerus.  This  portion  of  the  bone  feels  thicker 
than  normal;  indistinct  fluctuation  felt  beneath  the  deltoid.  Operation  August 
11th.  Incision  opened  an  abscess  beneath  tlie  deltoid  containing  several  ounces  of 
evil-smelling,  greenish  pus.  Periosteum  of  humerus  raised  from  upper  third  of 
bone  by  a  purulent  collection  surrounding  the  shaft ;  further  exploration  showed 
the  periosteum  everywhere  thickened,  velvety,  and  loosened.  The  entire  shaft 
appears  white  and  pale  yellowish-green.  Witli  a  gouge  and  mallet  the  medullary 
cavity  was  opened  from  end  to  end  and  found  filled  with  stinking,  green  pus. 
Continued  fever  of  a  remittent  type,  seldom  higher  than  102**  P.,  followed  the  opera- 
tion. The  wound  remained  fairly  clean  and  the  bone  was  gradually  partly  covered 
by  granulations.  September  9th,  a  chill.  Temperature  rose  a  little  higher  during 
the  following  days.  The  leucocyte  count  which  had  fallen  after  the  operation  rose 
•gain.  Pain  was  complained  of  in  the  left  humerus  and  right  femur,  but  was  not 
very  severe.  Lower  third  of  femur  and  upper  third  of  humerus  became  tender 
»nd  felt  thickened.  Operation,  September  15th.  Diffuse  purulent  osteomyelitis  of 
both  femur  and  humerus,  similar  to  that  found  at  the  first  operation  and  a  similar 
operation.  Cultures  of  the  pus  from  the  right  humerus  had  been  negative.  Cul- 
^^^  from  the  femur  showed  a  spore-bearing  rod-shaped  bacillus,  not  identified. 
Gradual  improvement  in  general  condition  followed.    The  extensive  wounds  granu- 
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lated.  The  patk'nt  went  home  on  Octobf^r  38th  at  her  own  request,  with  hi 
at  the  Iwittom  of  all  the  granulating  wounds.  She  fiiialJy  reeovcrcd  coil 
without  noerosifi  of  bone. 


THE    SUBSEQUENT    HISTORY 

Tlie    Kuhscqnent    histi>ry   of    ihust*   eases    of   ot3te*>nn-eIitis    wliich 


1 


^vhether  o|ieratecl  on  or  not,  varies.    In  the  loost  fuvorahle  casea  earh 
may  be  followed  by  rR]ud  so hsi donee  t>f  the  se]itie  aymptonis^     The  ])er|| 
renpiiliea  it&elf  to  the  bone,  and  ttie  wound  slowly  fills  in  and  heals, 
tlio  vitality  nf  Rmiie  portion  of  the  j^shaft  h  not  restored-    The  periosteum 

eover  it  entirely.     The  deadj 
slowly  separated  from  the  lil 
tho  formation  of  jnfranulatiois 
at   the   line  of  junetion.     E 
sequpstnim  may  be  a  small' 
fieial  s^cate,   or  may  consist  i 
entire  thiekneas  of  tlie  ehafl 
variable    length    up    to    tho^ 
diaphyjsis*      The  periaatennil 
a  new  layer  of  bone  more 
eoinpletely  liinrronnding  the 
triiiu.      This    involurntm    4 
Viomi   h  penetrated   here  aui 
by   eloaea%   throngli   which 
di^^iar^ed  in  greater  or  lea 
tity   ai^   lon^  as   the  request] 
jiresent.      The    time  nece^ai 
the  ?^eparation  nf  the  dead  f|| 
varies  from  weeks  to  many  I 
lender  imfavorahle  general 
ral    conditiong   these    patioai 
die  of  chronic  i^psis  with  ^ 
degeneration    of    the    liver, 
kidneys,  eta     As  long  a^ 
tient's    general    condition 
fairly  good,  it  ia  customary 
for  the  separation  of  tlie  aeq 
liefore  removing  it  by  opcrd 
The   i^ceogiiititfU   of   the    pre.senee   of   dead    Ixmc    is   usually    very 
There  will  l>e  a  fypieal  history  of  an  acute  attaek  of  osteomycHtis,  an  | 
mmponnd  fracture,  or  aou:c  equally  characteristic  event     Ther^  will 
presence  of  one  or  ujorc  simiste.^  innn  which  pus  is  discharged*     Qui< 
tJje  greenish-yellow  or  ivory-white  sequegtruni  will  be  visible  at  the 
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an  o^itm  wound,  or  can  ppadily  be  felt  with  the  fingtT  or  pmbe.  The  qneation 
iji'betlier  or  not  the  seqiiestruni  is  separated  from  tbe  livitig  l>one  will  not  alwAvs 
y  t-asy  to  answer.  In 
^00i  cases  it  may  be 
iw>vd  with  the  finger, 
a  pmbe,  or  in  the  grasp 
„f  an  artery  forceps, 
iir  pried  up  a  little 
in'ith  a  periosteum  ele- 
vator; in  other  cases 
ij  tuar  be  so  deeply 
i^  or  so  firmly  in- 
r^cwed  by  the  involu- 
efuiB  of  new  bone,  or 
It  ot  such  a  Bha]>e, 
tbt efforts  to  detect  its 
irjobility  may  fail.  If 
mm  than  six  montliH 
have  plajk!*ied  since  the 
originHl  attack^  and  if 
tike  siimi^'^  leading  to 
I  lb  setiiimtTiun  are 
]M  ^iHfh  healthy 
Ijaniiiations,  it  nmy 
fmnlly  be  assumed 
tliit  it  is  loose.  Sonie- 
tiinifl  die  surgeon  will 
law  lu  be  guided  by 
tbc  length  of  time 
which  has  elapsed 
fificp  the  original  in- 
fection occurred,  or 
will,  in  the  presence 
<if  p^npral  tteptie  syuip- 
bym  ilfinanding  oper- 

stiTe  relief,  dij^eover  only  during  the   o]ioriitiou  Avliether  the  sequestrum   has 
leprated.     The  X-raya  are  a  valuable  aitU 


Fits.  41. — X-iiAV  iiF  C'At^t;  HiiowN  in  Fki.  4M.  Smnvtxcj  Thuken- 
i.vci  op  Shaft  wf  thk  Bosk  frijm  Chuonic  Infi^amwation  ano 
Cavity  in  the  8hast  Uontaininq  a  Bmalj^  Sequestrum, 
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Two  rare  fonns  of  infectious  Im^uc  inilainmation  may  Ik>  mentioned  ijos- 
9mmg  tilt'  pec*uHarity  that,  althougli  eausc*d  by  pyogenic  germs,  they  do  not 
end  in  ?ii|ypnration*  They  are  the  socalh^d  |)eri(>stitis  albuminosa  and  the 
icfepifiUig  oflteoniyelitis  without  the  formation  of  pus* 
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from  the  bones,  the  ligaments  are  softened  and  relaxed,  the  joint  capsule  i 
perforated,  and  abscesses  form  outside  the  joint  and  burrow  up  and  down  th 
limb  in  the  intermuscular  planes.  Subluxation  may  occur.  Healing,  witl 
limitation  of  motion  or  ankylosis,  are  the  most  favorable  results  to  be  expected 
in  these  cases.     (See  Regional  Surgery.) 

Metastatic  Synovites. — The  metastatic  synovites  complicating  the  acute  in- 
fectious diseases  are  sometimes  confined  to  one  joint;  more  often  they  are 
polyarticular.  They  are  frequently  purulent  in  character,  and  are  in  luanj 
instances  part  of  a  secondary  pyemia.  Sometimes  the  exudate  is  serous  or 
sero-purulent,  and  the  course  of  the  disease  more  like  that  of  an  acute  poly- 
articular rheumatism.  Even  in  the  purulent  forms  the  local  signs  are  mucli 
less  acute  than  is  the  case  when  a  joint  l)ecomes  infected  through  an  open  wound. 
They  may  be  but  sliglitly  painful  (see  Pyeiuia).  In  all  acute  s^Tiovites,  if  we 
except  rheumatism  and  gout,  the  development  of  fever  and  otlier  constitutional 
symptoms  leads  to  the  suspicion  that  the  joint  inflanmiation  is  of  a  sero-puru- 
lent or  purulent  character. 

Catarrhal  Synovitis. — The  so-called  catarrhal  form  of  sjTiovitis  occurs  as  t 
sero-purulent  joint  inflammation  in  children.  The  disease  is  accompanied  by 
moderate  constitutional  disturbance.  Fever  is  present,  but  is  not  high.  The 
local  signs  are  those  of  an  acute  synovitis  Avith  pain,  swelling,  and  limitaticn 
of  motion  and  function ;  but  the  process  does  not  usually  end  in  true  suppun- 
tion,  nor  are  the  inflamed^  joints  destroyed.  Recovery  is  possible  even  without 
operation.  The  cause  of  the  condition  is  obscure  in  a  certain  proiX)rtion  of 
cases. 

Oont. — Gout  occurs  as  an  acute  synovitis,  notably  in  the  metatarso-phalan- 
geal  joint  of  the  great  toe  and  in  the  finger-joints.  It  is  a  disease  of  middle  and 
later  life ;  is  associated  with  an  excess  of  uric  acid  in  the  blood.  Is  character- 
ized by  a  tendency  to  recurrent  attacks,  and  by  the  deposit  in  the  periarticular 
soft  parts  of  crystals  of  urates,  sometimes  forming  considerable  masses  pro- 
ducing notable  deforuiities  and  disturl)ance  of  function  in  the  affected  joints; 
such  gouty  tophi,  as  they  are  called,  may  attain  a  considerable  size.  An  acute 
attack  of  gout  comes  on  quite  suddenly,  with  great  pain  in  the  affected  toe-joint 
The  joint  swells;  the  skin  is  redd(»ned  and  exquisitely  tender;  motion  is  very 
painful.  The  attack  subsides,  with  or  without  treatment,  after  two  to  four  to 
eight  days  or  more.  The  situation — absence  of  trauma,  often  a  history  <rf 
alcoholic  indulgence,  and  of  recurrences — together  with  the  local  signs,  are 
sufficient  to  establish  the  diagnosis.  Gouty  tophi  often  form  in  the  border  <rf 
the  external  ear  as  well  as  in  the  vicinity  of  joints. 

Ankylosis. — When,  as  the  result  of  injury  or  disease,  a  joint  becomes  stifi 
and  immovable,  the  condition  is  known  as  ankylosis.  When  the  immobility  ia 
absolute  and  dependent  upon  changes  in  the  articular  surfaces,  we  speak  of  I 
true  ankylosis.  When  the  immobility  is  largely  due  to  muscular  contractiM 
such  as  is  connnon  in  inflauimations  of  joints  and  in  cases  of  hysteria,  and  ii 
completely  or  partly  overcome  under  anesthesia,  we  speak  of  a  false  ankyloeia 
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Vhen,  along  with  more  or  less  complete  immobility,  the  joint  is  flexed  at  an 

angle  and  rigidly  held  by  permanently  shortened  muscles,  we  speak  of  the 

condition  as  a  contracture.    Contractures,  ankyloses,  and  subluxations  are  often 

found  together  in  diseased  joints.     While  in  most  instances  the  presence  of 

ankylosis  is  readily  appreciated  by  testing  the  mobility  of  the  joint,   it  is 

usually  desirable  to  know  the  cause  and  character  of  the  limitation  of  motion 

for  therapeutic  and  prognostic  reasons.     Aside  from  the  history  of  the  case, 

we  may  call  to  our  aid  inspection  and  palpation  of  the  part,  with  and  without 

general  anesthesia,  and  the  use  of  the  X-rays. 

Etiology  of  Ankylosis. — Some  of  the  causes  of  limitation  of  motion  in 
the  joints  are  the  following : 

Injuries  and  diseases  of  the  soft  parts  in  the  neighborhood  of  the  joint 
other  than  the  joint  structures  themselves,  such  as  produce  cicatricial  con- 
traction of  the  skin,  fasciae,  muscles,  tendons,  tendon  sheaths.  Prolonged 
fixation  of  a  joint  in  a  flexed  position,  whether  by  design  or  neglect,  in 
the  treatment  of  fractures  and  other  conditions;  limitation  of  motion  in 
these  cases  is  rarely  absolute ;  the  joint  can  usually  be  moved  to  some  extent, 
often  freely  in  one  direction  while  motion  is  limited  or  impossible  in  another. 
The  history  of  the  case  usually  aids  greatly  in  the  diagnosis.  The  presence 
of  extensive  scars  following  bums  or  other  injuries  with  loss  of  substance  is 
a  self-evident  causative  factor.  Inflammations  of  the  muscles,  tendons,  and 
tendon  sheaths,  whether  suppurativa^,  tubercular,  or  other,  often  leave  scars; 
the  fixation  of  the  tendons  and  muscles  can  usually  be  recognized  on  attempt- 
ing to  move  the  limb.  Under  anesthesia  the  iumiobility  j^ersists  to  a  greater 
or  less  extent,  but  the  elements  of  pain  and  muscular  spasm  are  eliminated, 
and  the  actual  degree  of  ankylosis  is  easier  to  appreciate. 

Ankyloses  due  to  injury  and  disease  of  the  joint  structures  themselves. 
Fractures  through  a  joint,  with  displacement  or  with  the  formation  of  new 
bone,  may  mechanically  interfere  with  the  movements  of  the  joint ;  such  anky- 
loses are  very  easy  to  recognize.  After  healing  of  the  fracture  the  movements 
of  the  joint  are  sharply  limited  in  certain  directions.  The  mechanical  obsta- 
cles to  motion  are  best  learned  by  a  series  of  X-ray  pictures  of  the  joint ;  by 
this  means  they  can,  as  a  rule,  be  very  accurately  determined.  A  moderate 
d^ree  of  limitation  of  motion  usually  foHows  dislocations  after  reduction. 
The  sj-novial  membrane  forms  adhesions  to  itself  or  to  the  bone,  such  that  for 
some  weeks  motion  in  the  joint  is  limited  and  attempts  at  further  motion  are 
painful.  With  use,  the  limitation  of  motion  slowly  passes  away.  If  the 
patient  is  timid,  it  is  sometimes  necessary  to  make  passive  motions  of  the 
joint  imder  anesthesia  and  break  up  \\m  adhesions. 

Acute  or  chronic  inflammations  of  the  joints  of  all  kinds  may  l)o  followed 
by  cicatricial  contraction  of  the  synovial  uienihrane,  the  joint  capsule,  and 
ligaments,  such  that  the  normal  movements  of  the  joint  are  no  longer  possible. 
The  history  of  the  disease,  the  presence  of  limited  motion,  and  a  normal  X-ray 
picture  of  the  bones  renders  the  diagnosis  simple.  It  is  to  be  borne  in  mind 
18 
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torn  is  pain  of  an  intense  boring  character,  worse  at  niglit  and  after  using 
the  limb.  Tenderness  is  present  over  the  abscess,  and  is  due  to  secondary 
periostitis.  The  disease  is  apt  to  run  rather  a  chronic  course,  and  only  in 
acute  cases  are  constitutional  symptoms  marked.  Secondary  involvement  of 
joints  and  destruction  of  the  epiphyseal  cartilage  with  separation  of  the  epiphy- 
sis will  give  rise  to  characteristic  syirfptoms.  Such  involvement  is  occasional 
Locally  there  will  often  be  little  beyond  the  pain  and  tenderness  to  indicate 
the  cause  of  the  trouble,  unless  a  secondary  periostitis  occurs  with  abscess  of 
the  soft  parts,  or  unless  a  neighboring  joint  or  the  epiphyseal  cartilage  is 
invaded.  In  many  instances,  as  already  noted,  a  diflferential  diagnosis  from 
tuberculosis  may  not  be  practicable  without  operation.  The  chronic  osteo- 
myelitis of  the  shafts  of  the  long  bones  will  usually  have  the  history  of  a 
previous  attack  of  acute  bone  inflammation  or  of  a  bone  injury  complicated  by 
infection.  In  the  presence  of  a  sinus  leading  to  an  ancient  sequestrum  or  a 
chronic  suppurating  bone  cavity  the  diagnojsis  is  plain.  When  no  such  open 
lesion  exists,  pain  will  be  the  prominent  and  sometimes  the  only  symptom. 
Tenderness  will  be  present  over  the  focus  if  periostitis  coexists,  and  will  serve 
as  a  guide  for  surgical  interference.  Periosteal  thickening  is  usually  present 
in  these  cases,  and  gives  the  physical  signs  of  an  enlargement  of  the  bone. 

TXJBERCULOUS  OSTEOMYELITIS 

Tuberculosis  of  the  bones  so  often  aflfects  their  epiphyses,  and  is  so  often 
associated  with  secondary  joint  tuberculosis,  that  much  that  has  been  said  under 
tuberculosis  of  joints  applies  also  to  tuberculosis  of  bone.  Occurring  as  a 
separate  aflfection  independent  of  joint  disease,  tuberculosis  aflfects  the  epiphyses 
commonly,  more  rarely  the  shafts  of  the  long  bones  or  the  bodies  of  flat  or 
spongy  bones.  The  disease  affects  males  more  commonly  than  females,  and 
is  a  disease  of  childhood  and  youth.  Other  foci  of  tuberculosis  are  often 
present  or  appear  later  in  life.  In  the  epiphyses  of  the  long  bones  a  tubercu- 
lar focus  may  exist  without  producing  symptoms. 

Signs  and  Symptoms. — ^Pain. — There  is  usually  pain,  more  or  less  marked, 
but  of  a  variable  intensity  and  intermittent,  of  a  dull  aching  character,  worse 
at  night  Children  with  beginning  bone  tulx^rculosis  often  wake  crying,  or 
are  restless,  grind  their  teeth,  or  have  bad  dreams.  The  pain  is  sometimes 
a  referred  pain,  a  classical  example  being  the  pain  of  tuberculosis  of  the  upper 
end  of  the  femur,  usually  referred  to  the  knee.  On  the  other  hand,  in  the 
phalanges  of  the  fingers  a  central  tubercular  focus  may  occupy  the  entire 
phalanx,  and  produce  the  characteristic  spindle-shaped  enlargement  (Spina 
vcntosa)  and  be  accompanied  by  no  pain.  Tuberculous  osteites  of  the  ribs 
are  rarely  painful. 

Tenderness. — The  most  important  diagnostic  sign  in  the  detection  of 
early  Ixmo  tuberculosis  is  tenderness  over  the  point  of  disease  in  the  bone. 
It  is  caused  by  a  secondary  i)eriostitis,  and  a  ix)int  of  tenderness  appearing 
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over  the  epiphyseal  end  of  a  long  bone  in  a  child,  enduring  for  a  time  and 
slowly  growing  more  marked,  is  very  suggestive  of  tuberculosis  of  the  bone. 
If  joint  involvement  can  be  excluded,  the  moment  is  often  most  favorable  for 
the  operative  eradication  of  the  disease. 

Swelling. — The  presence  of  a  tuberculous  focus  in  the  epiphysis  of  a 
long  bone  does  not  cause  swelling  or  enlargement  of  the  bone ;  such  swelling 
as  occurs  is  due  to  thickening  of  the  periosteum  or  infiltration  of  the  soft  parts. 
In  the  shafts  of  long  bones,  on  the  other  hand,  a  localized  or  diffuse  swelling 
occurs  when  cortical  bone  absorption  goes  on  hand  in  hand  with  a  periostitis. 
Such  periostitis  may  produce  enough  new  bone  to  preserve  the  hardness  of  the 
ct^rtical  layer,  or  a  parchment  crackling  may  be  felt  upon  firm  pressure,  or,  in 
more  advanced  cases  when  the  bone  is  perforated,  a  secondary  tuberculous 
abscess  of  the  soft  parts  forms,  a  boggy  or  fluctuating  swelling  having  the 
characters  of  cold  abscess,  as  elsewhere  described. 

Redness. — Xo  redness  of  the  skin  is  seen  over  a  tuberculous  focus  in 
bone  unless  the  skin  is  about  to  be  perforated  by  tuberculous  pus.  A  bluish 
or  purple  discoloration  of  the  skin  is  then  observed,  not  a  vivid  red,  such  as 
one  sees  in  acute  infections. 

Atrophy. — ^Atrophy  of  all  the  tissues  of  a  limb  is  a  regular  complication 
of  those  forms  of  tuberculosis  of  the  bones  and  joints  which  involve  disuse 
of  the  limb. 

If  a  tuberculous  focus  is  suspected  in  the  epiphysis  or  of  the  shaft  of  a 
long  l)one,  an  aspirating  needle  or  small  trocar  may  sometimes  be  used  to  con- 
firm the  diagnosis.  The  withdrawal  of  tuberculous  pus  or  cheesy  material, 
or  the  discovery  of  a  cavity  in  the  bone  by  this  means,  should,  if  possible,  imme- 
diately precede  the  operative  removal  of  the  focus.  A  good  X-ray  picture  will 
often  show  such  foci  quite  distinctly.  Should  a  sinus  exist,  the  introduction 
of  a  probe  will  often  ser\'^e  to  detect  rough  carious  bone  or  a  bone  cavity.  This 
method  of  examination  should  be  followed  at  once  by  operation  on  accoimt 
of  the  danger  of  destroying  the  protecting  layer  of  granulation  tissue  lining 
such  cavities,  and  thus  causing  local  or  general  infection  with  tubercle  bacilli 
or  pus  microbes. 

SYPHILIS   OF   BONE 

Syphilitic  inflammation  of  bone  occurs  in  the  later  stages  of  both  the 
acquired  and  hereditary  forms  of  the  disease.  The  characteristic  lesions  are 
gummatous  periostitis  and  osteomyelitis.  Both  destructive  and  productive 
changes  occur;  syphilitic  caries  and  necrosis  as  well  as  the  production  of 
osteophytes,  osteosclerosis,  and  diffuse  hypertrophies.  The  bones  of  the  skull, 
the  shafts  of  long  bones,  clavicle,  tibia,  femur,  are  favorite  sites.  The  short 
bones  and  the  epiphyses  of  long  bones  are  seldom  affected.  The  lesions  may 
be  single  or  multiple,  and  may  appear  in  one  or  several  bones. 

Syphilitic  Periostitis. — Syphilitic  periostitis  occurs  as  a  flat  or  slightly  ele- 
vated, circumscribed,  hard,  elastic  swelling  upon  the  bone.     Although  not  com- 
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mon  tmtil  after  tlie  sixth  Biontli  of  tht^  di^ease^  sueh  a  lesion  may  appc^af  with  ] 
or  soon  after  the  st^'ornlury  skin  eniptinn. 

Pain  and  tencU^riu^sis  may  l)e  inaJcrate  of  Brverc,  and  tlio  pain  is  wone  at 
nip:ljt     Tlie  skin  is  noniial  in  apix^anmoe  over  the  swelling.     The  [tri>eeB!fi  may 

end  in  the  proflnction  of  now  lione  by  the 

1  ^^^^^^Hl        ^^^^m 

inflamed  perioateinii ;  a  rounded  liony  eh^ 
vat  ion  is  thus  formed,  and  these  sypliiliiir 
nodes,  as  they  are  called,  are  periiianeiit.    . 
Tn  other  easeg  degenerative  ehiinges  in  the    , 
new-f^iniied  gitmiuatons  tissne  oecnr.     The 
swelling  bcK*onieB  more  prominent  an<l  soft- 
er, elastic^  and  even  fluctuating.     The  skin 
1      iKK'omes   red    and    intiltrated,    and    finally 
breaks  down,  leaving  a  round  erater-fortu 
11  leer  with  imdermiued  e<1geB»     The  \mm  i»f 
the  ideer  eon^is^ts  of  eharuelenstie  jijiiuimy 
maferial,  resenihling  somewhat  raw   bacon 
in  apiK»aranee.     At  the  bottom  of  the  cm- 
tt^like  cavity  the  Iwne  is  rougli  and  enwied, 
rpon   healing,   rounded   scars  are   left  be- 
hind,  firmly  adherent  to  the  bone.     Along 
wirh  the  bone  destrnetion  there  is  often  a 
productive  osteitis  around  the  edgiea  of  the 
^eninma  with  nodular  thiekeniiig  and  sclero- 
sis of  the  s]>ongy  tissue. 

Favfirite  sites  for  these  gamiinata  are 
the  frontal  iMme  an<I  the  creat  of  the  tibia. 
The  smooth  contour  of  the  anterior  surface 
of  the  tibia  and  the  even  line  of  the  en*^t 

Fio.  42,  — SvPHHJTic  PnuinsTjTm  or  1TIE 
8nAPm  oi-'  THu   RAini  .H   anu   Ulna, 

BllOWlNtl    SLIfltlT  PLRlnsTKAL   TnirK- 

ENINO.     The   picture  wtis  taken  M^-ty 
carfy  it)  rhp  development  (if  the  leadtjii. 
The  initial   X^um   had   occurird   two 
yeani  before.     Chief    syiiiptnin   enm- 
ploitied    ol»   pdn    of    a    dull,   aching 
olmract^T,  worse  &t  ni(iht,»  silipfhr  (vij* 
dornesft  on  pn^siire  over  t!ii^  lowrr  half 
of  the  radUi?!  ami  ulna.,     Raimd  dir*n|K 
pisarance  of  nyniptrMUM  by  *tJ!P  u«e  of 
lodid  of  potash  fLtid    nic*rcury,      (An* 
tbor*s  ease  J 

the  >K7ne  nmy  Ire  thns  impainMl 
tial,  t4ike8  phu*e  with  the  slow  ^ 
whole  or  a  ]K>Ttion  of  the  hard  p 
itieH  are  prodm^ed.      (See  Regio 
g^LimmatoiiB  |x?rioslitis  in   its  ea 
formed^  are,  however,  fternianent 

1 

are  j>ermanently  deformed  by  the  ftirmatinn 
of  grooves,  ridgeSj  and  bony  nodules.    The    | 
presence  of  these^  together  with  the  adhrr- 
ent  scars,  constitute  a  character  picture  A    , 
a  formerly  active  syphilitic   process*      In 
certain    situations,   notably   the    phabmi^^ 
ui  the  fingers,  the  nasal   Itones,   anil    the    ' 
hard  palate^  the  entire  jw^rio^^tcuni  *if  thr    I 
bcme   may   be    involved,    the    nutrition   *)f    • 
to  the  extt^nt  that  necrosis,  complete  or  par-    | 
?|mratirm  of  a  phalanx^  the  nasal  b>nes  or  ih^ 
alate  as  a  sequestrnnh     Characteristic  deform— 
nal  SergiiryO     The  effect  of  treatment  npom. 
rly  stages  is  curative;  the  bony  nodes,  unc^ 
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Syphilitic  Osteomyelitis. — The  inflannimtions  of  the  "bone  suLstance  itself 
msT  be  ixi  tiie  fona  of  eireiunsfribeil  guinnmta^  of  diffuse  giinimatoiia  inflatn- 
Eiition,  or  of  a  productive  osteitis^  These  lesions  are  comjnonly  associated  with 
(vriostitis,  also  of  a  productive  chariieter;  hyperostoses,  enlargements^  thick- 
t^niiipB  of  the  afFected  l)one  are  produced.  The  gimiinatous  process  is,  on  the 
nliPT  famdj  priniarilj  destriictive  and  associated  with  l:>one  absorption.  Thij* 
rtirtiljiimtion  of  dcBtruction  and  fontiative  inflarnniation  canses  quite  charac- 
terii^tie  bone  changes^ — the  bone  is  enlarged,  its  normal  outlines  are  destroyed, 
Ik  ^irface  rough  and  worm-eaten  in  apijearauce,  cavities  are  formed  here  and 


Chief  K3^iptom  pftiii;  iniliftl  Jcsiun  Hf  ¥eii  yeara  bt-fore.     (Aurhor's  cafle.) 

^TOt  nnd  if  the  entire  shaft  of  a  hone  is  occupied  hy  a  ginnma  spnntnneons 
fracture  may  occur,  sometimes  in  eeveral  Ixmes  in  succession.  Thf^  apjiear- 
Mioe*if  these  ivphilitic  hones  is  so  characteristic  as  to  lie  immistakable,  and  in 
tii€'  «!riet]  hones  of  ancient  graves  we  can  thus  recognize  the  cj^istence  of  syphilis 
mnm^  \\m  earlier  races  of  men- 

Gimmiatous  osteomyelitis  may  exist  for  long  periods  without  ohjective 
iign^  Till?  characteristic  Ixmi*  pains,  worse  nt  night  and  sometimes  of  a  severe 
ind  torturing  character,  arc  nearly  always  present.  Percussion  over  the  affected 
trti  ijs  painfuL  The  objective  signs  ohser^-ed  may  he  a  spontaneous  fracture. 
Tins  may  occur  very  earlvj  even  Ijcfore  severe  pain  has  Ijeen  felt,  and  may  he 
Ae  fir^t  evidence  of  siTii^us  l'H>ne  rlisease.  More  couimonly  the  secondary  ]^r<> 
dtiPtive  ppriostitis  leads  to  a  more  or  less  fusiform  enlargement  of  the  shaft 
»*f  till?  bfinc.  Later,  if  imtreated»  softening  and  perforation  of  soft  parts  leads 
^'  titp  formation  of  abscesses  ant!  sinuses,  which  discharge  broken-down  gmnmy 
iDjiti^rial,  thin  pus,  and  fine  Ixme  detritus,  so-<*alled  hone  sand.  A  probo  intro- 
anned  into  siach  a  sinus  often  penetrates  deeply  into  the  medulla  of  the  hone, 
sail  tnm-)ips  here  crumbling  cancellous  tissue  and  there  a  hard  sequestrum. 

Syphilitic  Osteomyelitis  of  Flat  Bones.— Syphilitic  osteouiyelitis  of 
ftat  Wts,  inch  as  the  hones  of  the  skull,  presents  a  rather  different  picture. 
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A  painful,  tenfler,  hard,  Tounded  swell ing  appears,  covered  by  bones 

or  rapiJlj  the  outer  table  of  tlie  skull  ia  perforatt*d,  the  tumor  become! 
and  finally  fluctuiitoa ;  tho  overlying  skin  beeonies  browTiish-red  in  ccJ 
ulcerates ;   broken-donn   gnnimy  material   is  discharged ;   a  crater*foni 

ia  left  behind,  extending  d^ 
the  bone;  further  nieeratij 
lowSj  and  the  internal  t4 
sometimes  perforated.  Thd 
forations  are  often  round  ( 
in  sliaj^e,  and  may  Ix*  li 
small  If  the  hard  palate  i 
volved,  an  abnormal  com^ 
tion  remains  between  the  | 
and  the  nose.  If  tlie  vaiilfi 
ekull,  the  distention  of  the  | 
table  may  produce  s^TnptiJ 
compression  of  the  brainj 
rapidity  of  the  process  in  3^ 
osteomyelitis  varies  withii 
limits;  generally  sj>eakiii| 
process  Is  slow,  and  may  | 
with  exacerbations  J  over  | 
and  years;  on  the  other 
notable  bone  destruction  ml 
place  in  a  few  weeks.  I 

IMfferantial  Slafnosis. — In  regard  to  the  differential  diagnosis  betwei 
gyphilisj  acute  osteomyelitis^  tuberculosis,  subacute  or  chronic  ostiKini 
and  malignant  new  growths,  it  may  be  said  that  acute  osteomyelitis  nm 
more  ra[iid  ami  acute  course,  and  is  not  attended  by  enlargement  of  the  | 
1)000,  though  the  swollen  periosteum  may  cause  apparent  enlargement. 
however,  Periostitis,  Albumenosa,  and  Sclerosing  Osteomyelitis.)  Chroi 
subacute  osteomyelitis  nearly  always  follows  an  acute  attack,  Tul»et 
affects  the  ejiiphyse^  in  a  large  proportion  of  cases.  Malignant  new  g 
cause,  as  a  rule,  a  niare  rapid  enlargement  of  the  bone,  with  more  ^ 
marked  boundaries.  One  of  the  best  means  of  diagnosis  in  bone  sy  phi  I  it 
administration  of  inunctions  of  mercury  and  of  increasing  doses  of  [kjI 
iodid,  pushed  mitil  the  limit  of  tolerance  is  reached.  Syphilitic  lesiof 
be  cured  or  improved  by  this  means.  Bone  of  new  formation  cannot  b^ 
to  disappear,  nor  can  sequestra  be  removed  in  this  way,  but  jiain  will  | 
ened  or  cured,  ulcerations  will  heal,  gummata  and  periosteal  infiUratiai 
fade  away,  and  the  clinical  picture  will  nearly  always  change  for  the] 
^onsyphilitic  processes  will  he  niiaffected.  | 

Bone  Lesiona  of  Hereditary  Syphilii-^^Bnne  lesions  may  make  their  i 
ance  during  infancy,  or  even  before  birth,  or  they  may  be  delayed  naj 


Fig,  44h — tiiMMATOtTft  Inflammation  of  the 
Frontal  Bone  wjth  PEnFORATJim  or  tmb 
SituLU     (New  Y.>rk  Hoiipttal  Muaciim.) 
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lescence — four  to  fifteen  years.  One  of  the  most  frequent  forms  during  infant 
life  and  childhood  is  an  inflammation  of  the  epiphyses  of  the  long  bones  in- 
volving the  epiphyseal  cartilage — an  osteochondritis,  sometimes  attended  by 
destruction  of  the  cartilage  and  separation  of  the  epiphysis.  Tibia,  radius,  and 
ulna  and  humerus  are  the  bones  usually  affected.  A  fusiform  or  ring-shaped 
swelling  is  formed  at  the  junction  of  the  epiphysis  with  the  shaft.  The  de- 
foiroity  is  not  imlike  that  produced'  by  rachitis.  The  bone  adjoining  the 
cartilage  is  softened,  and  its  continuity  may  be  preserved  by  the  thickened 
periosteum  merely.  Spontaneous  fracture  or  diastasis  may  occur  from  slight 
degrees  of  violence.  There  is  commonly  severe  pain  and  tenderness  along  the 
epiphyseal  line;  the  child  screams  violently  when  the  part  is  pressed  upon.  The 
limb  is  powerless  and  is  not  moved  (Pseudoparalysis  syphilitica — Parrot).  In 
case  the  epiphysis  becomes  separated  from  the  shaft,  a  point  of  abnormal  mobil- 
ity can  be  felt,  but  crepitation  is  often  absent.  Angular  deformities  at  the  junc- 
tion of  the  ril>s  with  their  cartilages  and  at  the  ends  of  the  long  bones  of  the.  ex- 
tremities may  follow.  Suppuration  is  not  infrequent,  the  soft  parts  overlying 
the  joint  become  swollen,  edematous,  and  of  a  pasty  consistence.  Ulceration 
follows,  of  a  typical  syphilitic  character ;  sometimes  the  neighboring  joint  be- 
cwnes  involved  in  the  inflammation.  In  case  the  vital  connection  of  cartilage 
between  shaft  and  epiphysis  is  destroyed,  the  growth  of  the  bone  is  interfered 
with.  In  some  cases  the  process  is  of  a  more  irritative  character;  an  over- 
growth of  bone  takes  place ;  the  bone  becomes  longer  than  normal.  In  syphil- 
itic children,  from  the  fourth  year  upward  syphilitic  periostitis  of  the  forma- 
tive variety  is  not  infrequent  The  tibia  is  often  the  seat  of  the  process.  The 
bone  becomes  enlarged,  thickened,  and  deformed ;  the  normal  outlines  are  lost ; 
anterior  curvature  is  common,  as  well  as  flattening  from  side  to  side.  Knock- 
km^  and  flat-foot  sometimes  result  from  uneven  growth  of  the  tibia  and  fibula. 
In  hereditary  syphilis  of  the  late  type — i.  e.,  symptoms  first  developed  from 
the  fourth  to  the  eighteenth*  year — the  bones,  the  permanent  tooth,  and  the 
cornea  are  affected  in  a  considerable  proportion  of  cases.  The  bone  lesions  are 
as  described.  The  narrow,  short,  central  incisor  teeth,  with  rounded  notches 
upon  their  cutting  edges,  and  keratitis,  form,  when  i)reseiit,  an  umnistakable 
group  of  symptoms. 

RACHITIS 

Rickets  is  a  disease  of  the  general  nutrition  occurring  in  infants  and 
yonng  children  up  to  the  age  of  puberty.  It  is  supposed  to  be  due  to  im- 
perfect feeding  during  tlie  first  year  of  life,  early  weaning,  too  much  starchy 
food,  etc.  The  disease  may  be  evident  at  birth  (achondroplasia,  fetal  rachi- 
tis), more  commonly  it  develops  during  the  first  two  or  three  years  of  life. 
The  symptoms  are  local  and  general.  The  general  symptoms  are  disturb- 
ances of  the  bowels,  diarrhea  or  constipation,  a  jironiinent  belly;  profuse 
sweating,  notably  about  the  head  and  at  night ;  bronchitis,  delayed  denti- 
tion, delayed  closure  of  the  fontanels.  The  liver  mav  be  dinrinished  in  size. 
14 


I' j«.  46. 

Tias,  l.'j  tLDfl  46. — PnoTOfjftAPiis  of  a  Ca^e  or  AoTifjxr>RprLA.HiA  rnxiin«iT/^,  S« »-r allk u  Ffth  ft* 
ciiJTis.     The  patient  wjwi  o  wuman  iifEtnl  iiljciut  thirty  ymr^.     Nearly  »ll  the  b^jiirnof  tl 
WL*rp  of  Bbnnrniul  i*hB|ie  or  fthrifiniiwlly  pi*ri|wjrtiotnHi,     TIupup  whs  n  v(*ry  riLiirkcdl  ctx.i. 
of  the  ilt>r<iil  ciir\'o  of  the  spine  ami  inarkinl  h>riU»si.4  in  tJip  lumhiLr  n^j^iun*     lljt*  Antrn(»-f"i-^t m 
dhmiHrr  iif  the  pclvjc  brim  wiv*  ni»t  more  than  cme  iimi  one  linlf  iiu'hfs,     Tht*  palh'tit  *r»m  v-^t 
IniGlilgctnl  and  enjoyed  excellent  health. 


I 


Kachitic  eliiltlren  are  pecnliflrly  liable  to  attaeks  of  spasm  of  the  Ian 
(Laringismiis  stridulus).  The  child  drM?s  not  learn  to  walk  readily.  ^^ 
with  these  signs  and  sj-niptoniSi  or  later,  there  are  developeil  peculiarities  n 
defonniiies  of  the  bony  skeleton.  There  is  inijwrfect  ossification  ami  eolar^ri 
ment  at  junctions  of  the  shafts  of  the  long  Ixinea  with  their  epiphyses;  ih 
lower  end  of  the  radius,  the  lower  end  of  the  tibia,  and  the  ribs  at  llie  coat( 
chondral  junctions  show  fusiform  swellings.  The  skull  departs  from  the  noi 
mal  ehajR\  The  calvarium  is  often  liiirher  thnn  normal,  and  is  (stmpresae' 
either  anterti-jMJSteriorly  or  laterally;  th(*  ftrntniids  remain  o|>€'n  sumtMimrs 


end  of  tbe  second  year ;  tlie 
rf  rfie  skull  may  reiiiaiu  im- 
ectlj  ossified,  and  in  parts^ 
un  of  a  parehm(?iitlike  eon- 
net  ( Craniotabes  niclntiea). 
lilioii  is  delayed,  iiiii>erfw^t, 
repkr;  there  is  eonnixonly 
Ilk  or  iiTched  liard  palatt.\ 
%e  antero-positerior  diam* 
of  tlie  thorax  is  increased 
13  upiH^r  jiart  ami  corn- 
el laterally;  the  sternum 
witieiit  and  the  eastiiehon- 
UBntioug  are  enlarged  and 
Je ;  there  is  a  grii<:"ve  along 
ne  between  the  ribs  and 
ilages;  the  lower  ribs 
^ytwardlv,     thus     the 


'  eptnhysjieiLl  end?  of  the 
V  L«  -  ^*  »"•?  JinkJ**- joint  afi« 
%i    V^^'^^ttK-tkiii    of    Dn  ClwirJes* 


I  ro.  47, — A  Makkkp  CoNrpiiros'  or  H^lv^-lli.v 
(Gentt  Vahum).  (('olleotiim  of  t>r.  riiiirics 
McHttmjey  of  Roosevelt  llaspitjil.) 

transver.se  diameter  of  the  thorax  is 
increased  at  its  lower  part.  Deformi- 
ties of  the  pelvis  are  cotmnon  and  en- 
dure through  life*  Tlie  anteroposte- 
rior diameter  of  tlte  jxdvic  girdle  is 
diministied,  or  less  often  tlie  jwlvis  is 
compressed  laterally  so  that  the  siipe- 
rior  opening  of  tlio  pelvis  has  a  sbaije 
resell diling  that  of  the  ace  of  hearts. 
Curvatures  of  the  femur  and  of  the 
tibia  and  fibula  are  eoinmon.  The 
eun^aturc  of  the  femur  may  be  convex 
anteriorly  or  to  the  outer  side.  The 
tibia  is  often  curved  ontwardly  (Genn 
varum — ^Ixiwdegs)  or  anteriorly;  the 
crest  of  the  tibia  then  apjieara  prom- 
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inent,  anrl  the  hone  may  be  compressed  laterally.  Sometimes  combinati 
anterior  an<]  lateral  curvatures  rjeciir;  gt'nii  valgum  is  leas  commoiu  Thfl 
often  shows  a  lateral  ciirvaturG  (>culiogis)  or  an  antero-posterior  eui 
(lordiisis  or  kyphosis). 

All  tijcfle  deformities  are  so  cliaraeteristie  that  the  diapfiosis  of  ric 
usually  very  simple.    It  is  only  necessary  to  remove  the  clothing  from  thi 

find  insj>ect  its  Jiake*!  l>ndy 
ngnize  tlje  more  typical  easeg 
disease.  After  these  patienti 
older  aiid  ossification  is  col 
their  btines  may  liecome 
inf;:ly  dense  and  Ijard, 


) 


I  Hi.   Ith — i  ASK  Ut   AiKUMKOAM    UcCtJltlUStJ  IN  THE 

Skhvici-:  of*  Dr.  Fuank  W.  Jacks* in  in  Bellijj- 

WE    HOHPITAL,   TMIMIIOH     WHOSE    KlN'DNEftW    I 

AM  Ajit.f^  m  Havk  Tai-i  Accompanytnci  Illus- 

T«ATKJN'»  RKPn(Jj>rCK», 

NoTK, — Tlio  pa.thuUjgical  rnport  ot  this  case  was 
publinhr^il  by  Hr.  CliarteH  NorriK,  who  very  kiiully 
gave  n"'  the  phoUt|rrAph^.  The  patient's  e<ymp- 
tmtiw  h:i<i  existed  for  nrtirly  five  yeara  ami  e«n- 
fitHti'fl  iti  tt  cmdual  BtitJ  f'hfirAt:tcristic  enliirg*^niorit 
erf  the  hiindK,  the  feet,  and  the  facej  t*jgfUi<»r  with 
iliTnuesfl  of  vision  due  ta  atrophy  ol  the  optic  nerve, 
Jlurinj;  the  hist  yejir  of  hiH  life  he  had  from  tinir*  to 
time  efHh^i>tin  oofivtd'^iotifl  and  of^ntirnious  head- 
aclie.  1 1 is4  iiientid  rucultiffl;  were*  inipaireiJ,  ju* Hhowti 
hv  progrrKsive  Ujhs  of  nirmory  ami  tjy  fit^*  of  jrritft- 
hllityn.     He  dJeil  in  tiellcvue  Hospital  in  January, 


OSTEOMALACIA 

Osteomalacia  is  a  rarefyi 

teitis,  cornhined  with  loss  of 
material  of  the  l>one.     It  is 
paratively   rare   disease,    otHS 
in  women  <hirinp  and  aftef 
nauey*     Two  sets  of  phenoni 
observed:   the  bones  may   m 
spuntaneons    fracture     from 
slight   degrees   of  violence, 
liones    become   so   soft    that 
and  deformities  of  the  Tom 
occnr  in  all  directions  and 
traordinary  degrees.      In   a( 
neuralgic  pains  of  severe  eU 
arc  present,  together  with  ] 
sive  cachexia,  usually  Icndi; 
fatal  issue  in  a  year  or  tw( 

OSTEITIS    DEFORMAl 


was  pri^ 
cionvulrtkms  after  wiinih  the  patient  became  coma^ 
tOEie,  with  Ciieyne-Stokes  reapt ration  and  djed. 
The  rasp  v^b^s  re  lifted  iti  full  by  Ilr.  Charles  Norris 
in  the  "  Proceedings  of  the  New  York  Pathological 
Society/'     New  Serial  vol*  vii,  No.  L 


Osteitis  deformans  ia  a 
ing  osteitis  affecting  the  enti 
eton;  the  disease  affects  nmh 
often  than  females,  and  dq 
<K*cnir  until  near  the  fiftie 
of  life.  The  characteristic  signs  are  pain  in  the  affected  bones^  enlarj 
and  en rva tares  of  the  bones  of  the  extremities,  progressive  niusonlar 
ness.  The  onset  of  the  condition  is  slow  and  insidious.  The  tibia  an' 
are  first  affected;  they  become  thickened  and  bowed  anteriorly.     Subj' 


i     1^ 
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tif  limbs  feel  heavy,  and  locomotion  l>ect>mes  diffienlt  from  iniL^iiIur  weakness 
itid  [jain.     The  bone  changes  can  be  well  shown  hy  a  radiograph.     In  a  ca^iie 

imdeT  my  observation  the  tibia  waa  notably  enlarged  ancl  brewed   anteriorly. 
Tlie  X-rny  picture  showed  thinning  of  the  cortical  layers  a  marked  increase 

k$m  of  ihe  apaees  of  the  cancellons  tissue,  and  the  formation  of  irregularly 

*hniw^i  cavities  in  the  can- 

crlltms  ti^iie   bounded   by 

tlin^  bony  lamella^.    As  the 
progresseSj     other 
are    affected.      The 
[fptm*  lojses    its    flexibility, 

iod  is  bowed    forward    so 

tliat  the  patient's  efdn  prcK 
I  jctt*,  while  the  thorax  sinks 
[bovErd    the    pelvifS.      The 

i4>nulden*  are  rounded  and 

iIm?  anwi*  han^  forwiird,  and 

bwer  tlian  nonnal   The  at* 

titnrlt*  !f^iigge?^ts  that  of  some 

nf  the  manlike  apes*     The 

mnncular  weakness  and  de- 
formity continue  slowly  to 

huTpftie ;  death  occurs  final- 
ly fnjm  exhaustion  or  from 

Mne  intefcurrent  diseaaa  fig.  m 


hio.  51. 


B.  aO  Ukd  5K— TlIK    BrtAIN   OF  PATItNT   IN  Ca»E   ShOVVN    IN    FlO.    4&.    BhOWJNO   RESP^mVELY  TH€ 
RlMt  OF  THt  BhaIN,  with  THE  TuMOR  IN  9lT0  AND  A  FRONTAt  SECTION  OF  THE  BrAIN  THROUGH 

Twrn  Tumor  of  trk  Pitvitahy  Bcii>ir. 


ACROMEGALY 

Aemaegaly  is  a  disease  of  obscure  nature,  and  rather  rare^  connnencing 
*inBg  tlte  second  or  third  decade  of  life,  and  characterized  by  an  hyixirtrophy 
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of  the  bones  and  soft  parts  of  the  hands,  forearms,  face,  and  feet,  and  b 
disturbances  of  the  mental  state :  mental  dullness,  emotional  disturbances,  aouu 
times  melancholia.  The  nervous  reflexes  are  disturbed — sometimes  exa^erate< 
sometimes  diminished.  There  is  muscular  weakness  and  a  general  enfeeblemei 
of  the  entire  organism.  The  appearance  of  these  people  is  so  characteristi 
that  a  diagnosis  can  usually  be  made  at  a  glance  (see  illustration).  The  fa« 
notably  the  lower  portion  including  the  lower  jaw,  is  abnormally  large;  th 
expression  is  dull  and  listless.  The  hands,  forearms,  and  feet  are  abnormal! 
large.  The  skin  is  normal  in  appearance.  The  disease  is  sometimes  associate 
with  malformations  of  the  sexual  glands  and  enlargement  of  the  pituitary  bodj 

LEONTIASIS  OSSIUM 

Another  obscure  condition  is  Leontiasis  Ossium.  There  is  a  diffuse  hypei 
trophy  of  the  bones  of  the  face,  notably  of  the  upi>er  jaw,  and  the  formatio: 
of  circumscribed  outgrowths  of  cancellous  bone  tissue  in  the  same  region.  Thes 
bony  masses  cause  serious  symptoms  by  pressure  in  the  orbit,  in  the  nasfi 
fossse,  and  the  base  of  the  skull,  interference  with  respiration  and  vision,  01 
by  growing  into  the  cranial  cavity,  cerebral  symptoms  from  compression  o 
the  brain. 


CHAPTER    VI 

DISEASES  OF  THE  SOFT  PARTS 

GANGRENE 

Death  of  circumscribed  masses  of  tissue — variously  known  as  gangrene, 
mortification,  necrosis,  sloughing,  spliacelation — occurs  when  the  tissue  cells 
are  deprived  of  their  proper  nutrition  or  are  killed  by  mechanical,  chemical, 
or  other  means.  The  term  gangrene  is  commonly  used  to  describe  the  condition 
of  death  when  associated  with  the  phenomena  of  decomposition  (mortification), 
and  indicates  that  putrefactive  changes  have  occurred  in  the  dead  part.  The 
dead  part  is  known  as  a  sphacelus  or  slough.  Necrosis  is  conmionly  used  to 
designate  the  death  of  bone  or  the  death  of  a  limited  portion  of  tissue  without 
decomposition. 

Causation. — Gangrene  may  occur  from  a  variety  of  causes:  Cessation  of 
the  blood  supply  to  the  part  by  obstruction  of  the  main  artery  of  a  limb.  Ob- 
"tniction  of  the  veins  such  that  the  blood  cannot  return  to  the  general  circu- 
lation. Obstruction  of  both  arteries  and  veins.  Obstruction  of  the  smaller 
arteries  and  veins  or  of  the  capillaries.  The  obstruction  may  be  due  to  injury 
of  the  vessels  themselves,  as  when  the  main  artery  of  a  limb  is  crushed,  torn, 
(!^U  or  ligated.  It  may  be  due  to  mechanical  pressure  from  effused  blood 
around  a  ruptured  aneurism,  a  foreign  body,  a  tumor,  a  fractured  or  dis- 
l<«eated  bone,  unduly  prolonged  application  of  an  elastic  ligature  around  a 
limb  for  the  control  of  bleeding,  a  circular  plaster-of-Paris  dressing  too 
tiphtly  applied  in  cases  of  fracture,  or  to  compression  of  the  tissues  between 
Wv  points  and  the  bed  in  depressed  states  of  vitality.  Further,  diseases 
^f  the  blood-vessels:  thrombosis,  embolism,  obliterating  arteritis,  arterio- 
sclerosis. 

Numerous  other  conditions  not  directly  connected  with  tlie  blood-vessels 
Aemaelves  may  cause  or  predispose  to  the  occurrence  of  gangrene.  Crushing 
nijnries  destroy  the  vitality  of  the  tissue  cells.  Bacterial  invasion  of  wounds 
^  a  direct  cause  of  gangrene  in  some  cases ;  in  others  the  bacterial  poisons  act 
in  conjunction  with  general  or  local  states  of  enfeebled  vitality.  Extreme 
degrees  of  heat  and  cold  destroy  the  vitality  of  the  tissue  cells.  Certain  poisons 
*nd  caustics — snake  venom,  carbolic  acid,  nitric  acid,  etc. — produce  coagulation 
^^  the  tissue  elements  and  necrosis.  The  radiations  from  an  X-ray  tube  may 
c*Qse  sloughing  of  the  tissues.    Predisposing  causes  of  gangrene  are  extreme 
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anemia  J  acute  or  chronic  alcoholienij  senilitj^  diabetes^  dist^ases  of  the 
and   UmgB  or  vessels  jmxlueing  venous  congestion,  acute  infectious   di| 
Further,  certain  diseases  of  the  nervous  system:  tabes,  cerebral  palsies,  di 
of  nerve  trunks,  and  diseases  of  the  trophic  nerves*     These  various  eond 
combined  with  niecbanical  injury  and  bacterial  infectioOy  often  determi: 
ot^curreuee  of  gangrene* 

Symptoms* — tlinically  the  local  and  general  si^s  and  s^>inptoms  o| 
grene  vary  a  good  deal,  according  to  the  character  of  the  aflfe4ned  tUf^ue  a^ 

relation  to  tlie  neigh b*i ring  1 
parts;  further,  according  t| 
j^re'^ence  or  absence  of  bad 
infection,  putrefactive  or  p^ 
ie,  one  or  both.  When  th 
rial  circulation  of  a  part 
ceases  while  the  veins 
patent,  but  little  water 
in  the  tissiieSj  and  the  eondj 
lire  unfavorable  for  piitrefi( 
change,  Sueli  eouditioni 
present  in  the  gangrene  Q 
toes  and  feet  of  old  peopli 
to  slowly  progressive 
sclerosis  of  the  vessels 
foot  and  leg.  In  some  of 
eases  a  spreading  throm 
the  capillaries  and  ar 
-:"jH  the  circultttlom  In 
thru  IN  bos  is  of  the  larger  a; 
is  fouud  together  with  advj 
litberoma  of  these  vessels  I 
oRENA  senilis).  In  nm^ 
these  cases  the  gangrene  is  4 
dry  aseptic  type  (jmr  gaxa 
— ^r  u  ^r  M I  k  ic  ation  ) .  j 

Course  of  tke  Disease,-^ 
dronud  synii>tonis  may  ]irfl 
there  is  subjective  and  obj 
coldness  of  the  toes:  pain, 

Fio.  52.^Dtit  Ganghkne  of  the  Ymn.  .  ■  j    ti  *  *  i 

(New  York  Hospital,  ^nieeuf  Dr.  Frank  Hartley,)  tlUieS   duU,   SOmetniies   shatj 

neuralgic     in     character* 
sjTnptonas  may  be  present  for  weekts  or  n^onthsj  or  the  gangrene  may 
without  warning.     After  some  triHing  contusion  or  abrasion,  or  without 
a  spot  of  dusky  discoloration  appears  upon  a  toe,  and  slow^ly  increases  i^ 
gradually  involving  one,  several^  or  all  the  toes  or  a  large  part  of  thfl! 
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The  dead  tissue  is  dark  greenish-brown  in  color,   hard,  dry,  shriveled,   and 
insensitive.    Putrefactive  changes  are  slight  or  absent. 

A  line  of  demarcation  between  the  living  and  the  dead  tissue  is  formed  in 
many  of  these  cases.  The  upper  third  of  the  calf  of  the  leg,  below  the  bifur- 
cation of  the  popliteal  artery,  is  rarely  passed  in  this  form  of  gangrene.  The 
dark-colored  dead  tissue  ends  abruptly  at  a  certain  level;  above  that  the  skin 
is  reddened,  hot  and  tender ;  a  furrow  forms  by  ulceration  at  the  border  of 
the  living  tissues  and  encircles  the  limb,  gradually  growing  deeper  until  the 
soft  parts  are  entirely  separated  and  the  dead  part  remains  attached  to  the 
living  merely  by  bone.  Moderate  suppuration  accompanies  the  separation,  as 
t  rule.  The  skin  usually  dies  at  a  higher  level  than  the  muscles,  and  the  mus- 
cles at  a  higher  level  than  the  bone;  hence,  spontaneous  separation  leaves 
khind  a  conical  stump.  If  nearly  a:8eptic,  this  type  of  gangrene  may  be 
accompanied  by  little  or  no  constitutional  disturbance. 

Moist  Gangrene — Traumatic  Gangrene 

Moist  gangrene  is  accompanied  by  putrefactive  changes  in  the  dead  tissues, 
and  is  often  associated  with  pyogenic  infection.  The  gangrene  following  trauma 
is  often  of  the  moist  variety.  Moist  gangrene  may  be  localized  or  progressive. 
It  occurs  when  the  dead  tissues  remain  saturated  with  fluid,  thus  favoring 
patrefaction.  Sudden  obstruction  of  the  main  artery  or  vein,  or  both,  of  a 
limb  from  injury  or  disease,  severe  trauma  with  much  contusion  and  lacera- 
tion of  tissue,  are  the  usual  causes  of  moist  gangrene.  The  determining  factor 
is  always  the  presence  of  infection  wath  saprophytic  and  pyogenic  germs. 

Sifu  and  Symptoms  of  Localized  Hoist  Oangrene. — Pain  in  the  part  ceases ; 
the  limb  becomes  cold,  white,  pulseless,  insensitive,  and  useless.  Coagulation 
«f  the  muscle  plasma  causes  rigidity  of  the  muscles  (rigor  mortis),  lasting  for 
some  hours.  The  skin  surface  becomes  mottled  with  blue  or  dark-red  blotches. 
A  general  greenish-brown  discoloration  follows.  The  living  skin  above  is  red, 
sTTollen,  tender,  and  hot.  Ked  streaks  of  lymphangitis  can  sometimes  be  seen 
miming  upward  toward  the  trunk.  Blebs  form  upon  the  skin  of  the  gangrenous 
area  filled  with  brownish,  stinking  fluid,  sometimes  with  gas.  The  dead  tissues 
may  also  crepitate  from  the  generation  of  the  gases  of  putrefaction.  The 
epidermis  forming  the  blebs  can  be  slid  about  easily  upon  the  underlying  green 
or  dark  purplish-red,  softened  cutis.  Upon  cutting  into  the  limb,  blood-stained, 
krown,  stinking  fluid  escapes.  The  muscles  are  soft  and  pulpy,  at  first  dark- 
wd  or  brown  in  color,  later  greenish-black  and  semifluid.  The  further  changes 
are  simply  those  of  advanced  putrid  decomposition,  with  liquefaction.  The 
living  tissues  above  the  limit  of  the  gangrene  are  in  a  condition  of  more  or 
l«s  acute  purulent  infection.  There  is  profuse  suppuration  at  the  line  of 
^arcation,  progressive  ulceration  and  final  separation  of  the  dead  part,  or 
^th  of  the  individual  from  septic  and  saprophytic  absorption. 
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Malignant  Edema — Gangrene  Foudeoyante — ^Emphysematous 

Ganobene 

The  bacillus  of  malignant  edema  (vibriofu  septique  of  Pasteur)  causes  by  far 
the  most  dangerous  and  fatal  form  of  gangrene.  It  is  a  rod-shaped  bacillus,  usu- 
ally with  rounded  ends.  The  rods  vary  in  length  from  3  to  10  /*;  they  are  motile, 
and  possess  flagella  on  the  sides;  sometimes  the  rods  grow  into  long  filaments. 
It  is  an  anaerobic  germ  and  forms  spores.  It  is  not  easy  to  identify  under  the 
microscope. 

In  gelatin  plates,  under  anaerobic  conditions,  the  colonies  appear  as  small 
whitish  jK)ints,  which  under  a  low  power  show  radiating  appearances  soon  masked 
by  a  mask  of  liquefaction.  In  deep  tubes  of  glucose  gelatin  the  growth  appears 
as  a  whitish  line,  giving  off  minute  short  processes,  never  reaching  within  an  inch 
of  the  top  of  the  medium,  with  the  occurrence  of  liquefaction  and  the  settling  of 
the  colonies  to  the  bottom.  In  deep  tubes  of  glucose  agar  at  a  temperature  of  37" 
C.  the  growth  is  very  rapid,  as  a  broad  white  line  along  the  line  of  puncture,  with 
lateral  projections  here  and  there  and  a  very  profuse  production  of  gas.  The  cul- 
tures have  a  peculiar  heavy  odor  that  is  quite  characteristic.  The  growth  is  rapid; 
it  produces  spores  that  are  well  seen  within  forty-eight  hours  at  37®  C. ;  it  pro- 
duces gas,  liquefies  gelatin,  and  stains  easily  with  any  of  the  anilin  colors,  but 
not  by  Gram's  method;  upon  subcutaneous  inoculation  in  any  susceptible  animil 
it  produces  the  characteristic  symptoms  of  widespread  edema,  gas  production,  and 
gangrene. 

Cultures  may  be  made  in  glucose  gelatin  as  roll  cultures,  and  kept  under  anaero- 
bic conditions.  If  the  bacilli  contain  spores  the  fluid  may  be  kept  at  a  temperature 
of  80°  C.  for  ten  minutes,  and  then  a  deep  glucose-agar  tube  should  be  inoculated 
and  kept  at  the  temperature  of  the  body.  An  inoculation  experiment  with  the  soar 
pecte<l  material  may  also  be  tried  on  guinea  pigs.     (H.  C.  Ernst.)     Loc.  cii. 

The  process  is  essentially  a  rapidly  progressive  septic  cellulitis,  with  grave 
constitutional  i>oisoning,  advancing  hand  in  hand  with  putrid  decomposition 
of  the  infected  tissues.  The  onset  of  the  disease  is  sudden,  following  an  injury, 
a  compound  fracture,  a  gunshot  wound,  or  a  contused  and  lacerated  wound, 
or,  more  rarely,  some  trifling  puncture.  After  a  day  or  two  an  area  of  hard, 
brawny  edema  of  a  dusky-red  or  mahogany  color  appears  at  the  wound  edg» 
and  si)reads  rapidly  up  the  limb.  Constitutional  symptoms  of  sepsis  appear 
at  once,  and  grow  more  grave  from  hour  to  hour.  The  limb  becomes  greatly 
swollen,  and  from  the  hand  the  necrotic  inflammation  may  reach  the  shoulder 
in  two  days.  Putrid  decomposition  of  the  part  first  affected  takes  place  rapidly, 
and  above  the  gangrenous  area  the  hard,  dark-colored  infiltration  advances. 
Subcutaneous  emphysema  due  to  the  gases  of  decomposition  is  marked,  and 
often  extends  far  beyond  the  inflamed  and  necrotic  area  up  on  to  the  shoulder 
or  to  the  groin  and  abdomen.  Blebs  containing  stinking  serum  and  gas  form 
here  and  there  upon  the  discolored  skin.  Incision  into  the  limb  permits  the 
escape  of  stinking  serum,  but  no  blood.  The  vessels  are  filled  with  septk 
thrombi;  the  connective  tissues  look  like  raw  bacon;  the  muselea  are  dark-red 
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Matt  blactj  and  soft.     Here  and  there  an  ab&c?ess  may  be  eticautitcredj 
fiilei  witli  stinking  pus. 

Fk^hi  tbe  first  tlie  septic  syniptnnis  are  grave.  The  teinpcratiirc  is  at  firBt 
[geTitedj  later  it  often  sinks  to  subnormal;  the  puLse  is  rapidj  and  continues 
I  ^^  grow  weaker,  Xtelirium  soon  apjjears,  followed  by  stupor  and'eouia.  The 
dftiife  is  that  of  intense  septic  intoxication,  and  ends  fatally  in  a  large  pn> 
niftitin  of  cases.  A  few  are  saved  by  early  aiupntation  abfjve  the  limit  of  the 
ijifetiion.  Gangrene  with  putrid  decomposition  octraaionally  occurs  primarily 
ia  ilip  hmg.  In  other  internal  organs,  except  the  alimentary  canal,  emboli 
<t>Et4»iiiuig  putrefactive  germs  must  bo  brought  to  the  part  for  the  production 
of  tlii^  form  of  ncerosis, 

Tu  reeapihilate  the  dingnostic  signs  which  point  to  the  death  of  a  portion 
tiftk'body:  Arterial  pulsation  is  absent  in  a  limb  about  to  become  gangrenous; 
ibisiiign  cannot  always  be  made  out,  nor  is  it  positive  when  observed.  Behavior 
|(if  tJie  tissues  when  pressed  upon:  Finger  pressure  upon  a  living  portion  of 
|{]ie«kiti  pnxluces  a  wdiite^  anemic  spot;  the  noruial  ]vink  color  returns  at  once 
I  vhen  the  pressure  ceases.  Pressure  upon  a  dead  part  c?ither  leaves  its  color 
^fhauged  or,  if  rendered  paler,  the  color  returns  slowly  and  imijerfectly,  if  at 
iJl.  The  normal  ehisticity  of  the  tisanes  is  lost,  the  skin  pits  on  pressure,  and 
tk  flitting  remains  or  disap[XfUrs  but  slowly  and  imperfectly*  Puncture  of  a 
livinirpart  is  followed  by  bleeding,  puncture  or  incision  of  dead  tissues  is  not, 
or  I  little  dark,  venous  blood  may  appear,  and  if  the  tissues  are  sqiiee;5ed  dry 
of  tWr  c<jn(aint^l  bkxKl  the  bleeding  ceases  ix?rnianenth\  An  abrasion  of  the 
ikiaover  a  dead  area  does  not  remain  moist  from  exuded  serum,  but  rapidly 
im^  remains  so,  and  in  a  few  hours  turns  brown  in  color.  The  sensibility 
of  a  Ami  part  is  lost,  and  the  loss  of  sensibility  docs  not  correspond  to  an 
ifei  of  uen-e  distribution,  Ivut  ascends  to  a  more  or  less  uneven  level.  The 
function  of  a  dead  part  is  abolished.  It  is  to  be  borne  in  mind  that  live  forearm 
hjuecIm  may  still,  for  a  time,  move  dead  fingers.  The  temperature  of  a  dead 
limb  is  lower  than  normal,  and  finally  falls  to  that  of  the  surrounding  atmos- 
^n*  The  color  of  a  gangrenous  part  is  variable  in  the  early  stages.  Stop- 
pap;  of  arterial  circulation  renders  the  part  pale-  venous  obstruction,  hhie  or 
dark  red;  later,  mottling  of  the  skin  occurs,  bine  livid  areas  alternating  with 
wliitt,*  or  dusky  rc^.  Wlien  gangrene  is  fully  developed  the  changes  are  so 
marked  m  to  be  evident  to  any  eye,  as  already  described. 

Diabetic  Gangrene 


Porsons  suffering  froiu  diabetes  are  jK*culiHr!y  susceptible  to  pyogenif'  in- 
tiDctiom,    Tho  vitality  of  their  tissues  is  lowered,  and  a  considerable  proportion 
tlieni  suffer  from  arteriosclerosis  of  the  arteries  of  the  extTemities.     While 
ifi^ae  more*  eonmionly  occurs  in  dial>eties  beyond  luiddh^  life,  yet  younger 
difidtiAls,  who  except  for  their  diabetes  appear  in  fair  health,  also  suffer. 
I  oceiurence  of  gangrene  is  commonly  associated  with  an  increased  amount 


Fio.  53. — Diabetic  Gapjcrene  of  the  Foot  Following  Pott*s  FHACTrHE, 

(New  York  llti#pilaJ  coUecticm.) 

ously  or  after  a  trifling  injury  such  as  the  puring  of  a  com  or  a  sli^W 
tiision.  Sometimes^  a  chronic  nicer  of  a  toe  haa  existed  for  weeks  or  m< 
slowly  growing  deeper  and  larger  hefore  the  gangrene  appears.  Thi 
little  tendency  to  linntation  of  flie  gangrene  in  thoiie  eases;  it  is  iiRiially  i 
or  rapidly  progress ive^  acci^nling  to  the  intensity  of  the  associated  pyi( 
infection  and  the  resisting  power  of  the  individual.     These  patients 
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become  septic  or  pass  into  diabetic  coma,  and  gangrene  of  the  flaps,  even  after 
iigh  amputation,  is  only  too  common.  A  diminished  quantity  of  sugar,  as 
the  result  of  diet  or  after  amputation,  is  of  rather  favorable  significance. 

The  second  form  is  rather  a  phlegmonous  inflammation  of  the  foot,  begin- 
ning in  some  trifling  wound  or  ulcer,  and  runs  a  rather  insidious  course,  with- 
out much  constitutional  reaction  or  signs  of  acute  inflammation.  The  wound 
or  ulcer  is  found  to  be  slowly  growing  deeper,  and  one  day  it  is  noted  that 
pressure  upon  the  sole  of  the  moderately  swollen  foot  causes  pus  to  escape  from 
the  distant  opening.  An  extensive  burrowing  abscess  with  necrosis  of  the 
cffiinective  tissue  may  thus  be  discovered  whose  extent  was  unexpected.  The 
sloughing  and  burrowing  usually  proceed  in  spite  of  local  treatment,  and  am- 
putation offers  the  only  hope  of  survival. 

Dry  Senile  GANCfRENE 

Dry  sonile  gangrene  has  already  been  described.  Senile  gangrene  is  not 
always  of  this  tv]^ ;  it  is  often  associated  with  putrefaction  and  more  or  less 
intense  pyogenic  infection,  with  septic  sjinptoms,  lymphangitis,  abscesses,  etc. 

Gan<;rkxe  Die  to  Arteriosclerosis  ix  Early  Middle  Life — Presenile 
Gangrexe — Erythromelalgia — Intermittent  Claudication 

Walized  arteriosclerosis  of  the  arteries  of  the  lower  extremity  occurs  in 
p«'^r,ns  from  thirty  to  fifty  years  of  age.  It  is  notably  common  in  natives  of 
«Ttain  parts  of  Russia  and  Poland.  It  is  thought  by  some  observers  to  be 
of  syphilitic  origin.  The  symptoms  are  characteristic;  the  individual  suffers 
fr^m  pain  of  a  burning  character  in  the  feet  and  toes  when  walking.  In  addi- 
tion, there  are  sensations  of  heat  and  cold,  numbness,  formication  and  other 
luiTijJthesiiv,  weakness  of  the  muscles,  and  lameness.  The  symptoms  disappear 
if  the  patient  keeps  off  his  feet,  and  reappear  when  he  again  walks.  Tlie  toes 
are  often  pale,  sometimes  blue,  swollen,  and  congested.  The  posterior  tibial 
and  dorsalis  pedis  pulses  are  weak  or  absent.  Sooner  or  later  an  ulcer  appears 
on  one  toe  or  along  the  border  of  the  foot,  and  assumes  a  progressive  or  gan- 
penons  character ;  a  considerable  part  of  the  foot  may  be  involved.  The  age 
w  the  patient,  the  severe  pain,  and  the  disappearance  of  the  early  symptoms 
when  tlie  patient  refrains  from  walking  suffice  for  the  diagnosis. 

Gangrene  from  Embolism  and  Thrombosis  ok  the  Main  Artery 

OF  A  Limb 

The  artery  involved  is  usually  the  femoral  or  the  popliteal;  the  condition 
w  rather  rare;  k  occurs  as  a  complication  of  endocarditis,  in  the  course  of 
«cute  infectious  diseases — typhoid  fever,  pneumonia,  measles,  scarlet  fever, 
influenza,  etc. ;  contusions  of  the  thorax  and  abdomen  have  been  followed  by 


Fia*  54. — MofjiT  GANnnESE  of  tiik  Finn  i-icom  Diauktk!*.  Recover\'  tiffcr  ampiitialfTn  nl  llie 
of  the  lhif;h,  wirli  marked  impnivcmeni  m  the  diabetic  RymptouW  (Xew  York  lIoKpit^ili, 
of  Dr.   F.   W.   Marruy.) 


Umb  becomes  iiselesSj  cold,  ami  pale.  If  collateral  cirfiilation  is  establil 
the  limb  gradually  becomes  wanner^  ami  circulation  can  be  flemon^tratetl 
presBUrc  on  tbc  finger-  or  toe-nails.  The  fiinetione  of  the  lirab  may  be  g 
ually  rc*s(torcKt  or  iscbeinic  degcjneratiou  of  the  nuiscles  and  permanent  atro 
of  the  limb  may  follow.     Ko  collatenil  ftiroulution  l>eijig  establishtd^  ga 
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tlie  Jrr  or  moist  varietj,  accnnling  to  the  absence  or  presence  of  iiifeetion, 

^  Wlien  tht*  tiironilx^j^ia  or  eitiLi^lism  ot^curs  in  tlie  courso  of  acitte  diseases 
Breiere  Uie  patitnit  m  already  very  ill,  the  tirst  wunihig  iimy  he  the  coldness, 
hl«)4Hllessnesg^  and  paralysiii  of  onti  or  more  extreiuities.  It  aometimes  liappene 
^bit  the  ohliterating  endarteritis  of  the  hitc?  sta^a  of  syphilis  affeetsi  the  larger 
^r  amaller  arteries  of  the  extremities,  and  throniljosis  or  olil iteration  of  their 
luBiena  may  follow  with  the  ]*ro(luction  of  gangrene.  Such  gangrene  is  some- 
iiJics  aynnnetrical ;  both  hands  or  Vioth  feet  may  be  involved.  Gangrene  due 
til  mj\iry  of  or  pressure  npon  the  main  artery  of  a  limb  may  be  eaused  by 
[iiM'i?eil  or  pnnctured  wounds  of  the  artery,  by  contused  wounds,  or  ermtuyiuns 
ftA  {\m  arterial  Ai^alh  If  gangrene  ensues^  its  causation  Avill  usually  be  evident. 
[DUfikt'^d  fragments  of  hone  in  fractures  and  the  pressure  of  dislnrutcil  honca 
liaay  oodiule  the  main  arterial  trunk;  the  cauHC  of  an  ensuing  gangrene  should 
be  plain  to  the  surgeon.  Pressure  from  tumors  and  foreign  bodies  and  from 
tW  fflwml  bhiod  of  a  ruptured  ancurisui  may  vnm^v  gangrene  of  an  extremity. 
TliroaiWis  or  em  holism  of  the  niain  artery  of  a  liiuh  may  cause  gangrene.  In 
the  c^'iBe  of  the  lower  extreniity,  gangrene  is  rare  froui  ohstniction  of  the  artery 
iialc^  the  common  iliac  is  involved. 
Tlie  following  ease  of  thrombosis  of  the  common  iliac  artery  followed  by 
[gmgreuenf  die  entire  lower  extreuiity  is  quoted  as  an  illustnition  of  tiiis  rather 
[Fare  coudition-  In  this  ease  it  is  not  in^prohable  that  an  embolism  of  tho 
p>pHfpal  WHS  followed  by  a  thromhosis  extt^nding  upward  to  involve  the  com- 
m*Jti  iliac: 


A  mm^  man,  twcnly-c*ight  years  of  age,  was  admitted  to  the  hoRpital  with  the 

Dowinjj  hijitor^*  1  Very  marked  ehronie  alctrlioHsTu  for  a  numher  of  years;  syphilis 

tliree  yeiire  ago*     Of  late  has  been  on  a  jjrolonged  aleoholie  dehaueh.     Two  days 

LlwIoreadniiHiion  he  was  suddenly  Bcized  w^itli  eomplete  loss  of  jjower  in  tlie  entire  left 

llow^  ciireniity  and  very  severe  pain,  referred  especially  to  )m  leg.    On  admission, 

jpatienl  apjilhdle,  c^reltration  im]>crfect  and  shiggish.     Temperature  suhnormat; 

{patf4%  124  and  feeble;  rc^iJiration,  2S.    Left  lower  extremity  compleiely  powerless, 

I  Iti»*n£itiv(>  ag  far  upward  as  the  knee,  and  coolness  np  to  same  point.     Skin  of 

f*v4  ami  li'j::  mottled  nMldisli-purjile  areas  alternaMng  with  dead  white;  no  evidence 

of  rutuntiniE  circulation  to  a  point  alwve  the  knee.     In  sopite  of  various  etfortSj  the 

[  4iscxilt>mlina»  paleness,  coldness,  and  loss  of  sensibility  continued  to  advance  during 

the  folloviag  days-     Pain  ceased  in  the  limh.     After  three  days  it  was  evident  that 

!  the  eniirt'  lower  extremity  was  without  circulation ;  no  evidences  of  saprophytic  or 

^  pYpg^oit'  iiifit'tion.    General  eondition  steadily  gi-ew  worse.    Amputation  just  below 

liipjoint.    Wound    entirely    blood fesp;   connnon    femoral    contained    a    thrombus. 

Bettb  tluee  days  later  in  coma.     Examination  showed  right  common  iliac  artery 

I  pi«ggrf  by  a  firm  tltrombuB.    No  definite  lef ion  found  to  account  fur  the  eondition. 
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es).  upon  Tetumiiig  to  a  warm  place  after  exposure  to  cold,  the  toes 
wne  hut,  swollen,  red,  and  tender.  Intense  itehing  h  complained  of,  notahly 
ight  in  hed*  In  a  more  severe  fr^nn  thrombosis  of  tlie  capillaries  occurSj 
a  snpcrtieial  iilf*er  forma  on  one  or  niorc^  ti»es.  When  a  part  is  actnally 
pfu  aBd  is  to  become  gaDgrenonSj  timwing  and  return  of  blood  current  is 
^ipanied  bj extravasation  of  blood  through  tlie  walls  of  the  dead  capitlariea; 
part  is  stained  a  deei>-bhie  color  or  purplish-red;  other  parts  may  remain 
|e  and  )mlt^  fr*mi  thrombosis  of  the  arteries.     There  is  often  a  gi>od  deal 


t*  ^jTlt'^lMtLiL   Cik.MliALlHK>     loiJ.nWIN^i   llXJKXisJYE    BUBN    Or   TITF*    Upl'JJH    BXTBEKlTT  WlTtt 

^*  ^^,^,t,TiE  l^>s«  OF  FrNiTii>f¥.  A  large  imheah'd  area  of  granuLatloii  tissue  occupic:^  the  re^on 
i    S  ijie  elbow  and  uppQT  ami.     (XtfW  York  ilujspitiil  t'olleclion^  author 'a  semcc.) 

Lf  pdu^  Imtlosg  of  cutaneous  sensilulitj-  The  phenomena  of  gangrene  follow, 
^vorwok,  and  with  or  without  symptoms  of  sepsis,  according  to  the  preaenc© 
LtfWoft'of  bacterial  infection. 

is 
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The  Effects  of  Heat 

The  degtructive  effects  of  heat  may  Ix?  produced  by  radiant  heat,  hy  flaxoe^ 
by  hot  fluidB,  or  solida*  The  effects  of  hot  fluidis  are  kuo wu  as  sadds.  The 
Bynii)tom9  are  local  and  general* 

General  Symptoms* — The  severity  of  the  general  symptotna  depends  more 
upon  the  extent  of  eutaneous  surface  involved  tluni  upon  the  depth  of  the  bunk 
The  charring  of  a  foot  may  not  he  followed  by  serioua  coDBtitutional  symptoina. 
A  supc^rficial  burn  of  one  half  of  the  eutaneous  surface  is  usually  attended 
fatal  shock.  Shock  is  marked  in  burns  of  the  trunk  and  head.  If  shock 
severe,  the  patient  may  pass  at  once  into  a  stupid  or  comatose  state,  from  whieh 
he  dfjes  not  recover.  In  less  severe  cas4?s  there  is  often  restlesBneag  and  excite- 
nient,     A  chill  may  follow  a  severe  hum,  the  (JuLse  h  accelerated,  the  tem- 

IK?rature    is    usual- 
ly siibnomial;  aftt*r 
twenty-four      htjurs 
there    is    commonly 
a   rise   of  tempera- 
txire.    Ulceration  of 
the  duodenum  with 
perforation     is     an 
occasional  complica- 
tion^  and  acute  ex- 
udative nephritis  ia. 
some    cases;    hemo- 
globinuria    is     n(j% 
uncommon;       ther© 
may     he     voinking 
and  diarrhea,  some- 
times   bloody    dii^ 
rhea-        The     later 
complications  of  m- 
vere  hurnj  are  f^p- 

tic   absorption   from    infection   of   the    burned   snrfaceSj    acute   and    chrtiuic 
septicemia,  and  exhanstion. 

Classification*— The  claasification  of  burns  suggested  by   Morton   is  hm 
given:  First  degree — hyperemia^  erythema,  or  inflflmmation  of  the  skin  widi- 
out  vesication;  no  scar  rcBults*     Second  degrees-inflammation  of  the  skin  yni 
vesication;  no  sear,  but  staining  from  pigmentation  of  »kin  follow.^     Thi| 
degree— in  addition  to  all  scc*n  in  the  other  degrees,  destruction  of  the 
and  subjacent  tissues  to  varying  degrees  np  to  complete  charring  of  the  parta.^ 
Much  of  the  suKsetpient  scarring  and  deformity  results  not  from  the  primiiy 
injury,  but  from  consecutive  sloughing  or  gangrene,  and  contraction  of 
new-formed  tissue  during  and  after  healing. 


/i  Bi'jt>%     i'uiiJitiiin  greatly  iiii]jrovml  by  ii  plastic  operation  and  skin 
grafting.     (CoUeclion  of  D'r.  CharleH  McHurticy.) 
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Sjiaptoms  of  Burns  of  the  First  Be^ee. — Pain,  fvf  a  stinging  or  burning 
fkmeter-  ReiJness  of  ikin,  which  dieapix^ars  on  pressure  and  returns  ivhen 
tie  pri^iifiure  is  rolievetl;  tlit*  rednt-sa  pursiatg  for  hoitrs  or  days,  and  desquama- 
tioa  follows.  Vurj  extensive  burnSj  even  of  this  slight  degrt*e,  may  be  attended 
h  fatal  shock. 
Bixnu  of  the  Second  Degree. — There  is  intense  tnrning  pain  in  the  injured 

fiei*    Large  and  small  hlebai  ii*rin  on  the  skin  at  onve  or  nfter  sr^voral  honrs, 

Tlie  blebs   are   filled   with 

AfAT  s**nim ;   after  twenty- 
four  Lours  the  sc*riim  may 

k^eame  elondy.     The  bfebs 

•It  usually  ruptured  by  ac- 

eiclent^   and    form    a    thin, 

Wriakled     pellicle,      freely 

Hnvttbfe  over  the  moist,  red, 

tpusifive,  true  skin  Ijencath. 

If  tljc  surfaee  is  kept  asep- 
tic and  is  not  exposed    to 

jue^hauteal  irritation,  esjK^ 

m\h  if  the  bleba  are  mere* 

1y  pimcttired  after  cleansing 

iIk*  Mtfrounding  t^kin,  a  new 

eiiide  may    form    without 

iny  inrianimatorv    reaction 

whiterer   within    fen   days. 

If  mi,  mme  swelling,  red- 
act, heat,  and   a  more  or 

hm  eopious    discharge    of 

ps  occurs;    this   discharge 

drills  into   a   scab  <jr  cruist* 
npw  snrface  beneath  is 
F^    ftnd    granular    in    ap- 

I«feftnnt!e;     ihen     gradually 

4fie«,   and    is    covered    by 

i**w  ppithplinni.    Frecjuent- 

ly  i  am«M>th  piii^iiented  sur- 

ifacp,  at  first  r*-dj  then  brouTi,  remains;  such  pigmentation  gradually  fades, 

IWl  may  be  en<leiit  for  many  months.      The  constitutional   effects   depend 

upon  the  size  of  the  burned   surface.     Any   form   of  pyogenic   infection   is 

[ir^ibU*  ill  bums  of  ibis  dpf^n^. 

Bum  of  the  Third  Degree, — lender  this  head  nre  included  all  burns  involv- 
[tctTial  de^struction  of  tissue,  thfise  causing  the  death  of  a  part  only  of  the 
raes^  of  the  true  skin,  so  that  flome  of  the  deei)er  glandular  organs  lined 
wiib  epitbeliimi  reuiain  bohindj  as  w^ll  as  those  involving  the  charring  of 


N 


I'rn.  Tig. — DEKriifMiTT  of  Face  and  Nkck  Two  Yv.ARi*  After 
A  i^t:vi:HE  HitMN.     (Collection  of  Dr.  Hmrlea  McBurney,) 
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an  entire  extremity  by  flame  or  molten  metal.  The  appearances  vary  greatl; 
in  different  cases.  The  eschars  may  be  pale  yellow  or  white  in  color,  or  black 
or  brown,  or  ashen  gray,  and  dry  or  moist.  It  is  not  possible  at  once  to  deter 
mine  the  depth  to  which  the  tissues  have  been  deprived  of  their  vitality.  Tin 
separation  of  the  sloughs  takes  place  very  slowly;  by  granulation  if  aseptic 
by  suppuration  if  infected.  It  is  well-nigh  impossible  to  keep  extensive  bunu 
of  this  degree  free  from  pyogenic  germs.  The  extensive  granulating  areas  con- 
tract as  they  heal,  and  scars,  often  of  a  disfiguring  or  crippling  character,  follow. 
Thus  the  chin  may  be  drawn  toward  the  sternum;  the  limbs  may  be  held  in 
a  position  of  flexion;  circular  scars  surrounding  a  limb  may  seriously  inter 
fere  with  its  nutrition;  scars  involving  the  axilla  may  produce,  by  pressure 
upon  the  axillary  vein,  persistent  edema  of  the  entire  upper  extremity. 

Gangrene  from  Injuries  and  Diseases  of  the  Nervous  System 

Transverse  lesions,  traumatic  or  other,  of  the  spinal  cord — syringomyelia, 
transverse  myelitis — are  f re<iuently  complicated  by  gangrene  of  the  extremities 
— fingers  and  toes,  and  by  pressure  necrosis  of  those  soft  parts  lying  over 
bony  prominences — sacrum,  os  calcis,  etc.  Paralyzed  limbs,  and  parts  in  which 
the  nervous  sensibilities  are  impaired,  are  predisposed  to  gangrenous  and  ne- 
crotic inflammations  from  two  causes.  The  part  receives  less  blood  than 
normal — i.  e.,  its  nutrition  is  impaired ;  further,  the  diminished  sensibility 
of  the  part  renders  the  individual  unconscious  or  indifferent  to  mechanical 
insults,  such  as  blows,  or  continued  pressure  from  a  wrinkled  stocking,  a 
tight  boot,  etc. 

One  of  the  typical  examples  of  this  condition  is  found  in  tabes  under  the 
name  of  perforating  ulcer  of  the  foot  (mal  perforant).  The  patient  develops 
a  callous  spot  somewhere  on  the  sole  of  the  foot,  on  the  ball  of  the  great  toe, 
or  under  the  first  metatarso-phalangeal  joint.  If  the  thickened  cuticle  is  pared 
away,  it  grows  again  ra])idly.  Presently  a  spot  appears  in  the  center  of  the 
callus,  which  looks  as  though  a  drop  of  blood  had  been  extravasated  into  it; 
if  this  is  pared  away  a  small  round  ulcer  is  found  beneath,  from  w^hich  a  littk 
thin  discharge  escapi^s.  If  the  patient  continues  to  walk  upon  the  f(X)t,  the 
ulcer  slowly  increases  in  size  and  depth.  The  ulcer  is  but  slightly  painful, 
and  does  not  give  the  patient  much  inconvenience.  If  he  lies  up  and  doea 
not  walk,  the  ulcer  heals,  always  with  the  production  around  it  of  a  large  and 
unnecessary  amount  of  horny  epithelium.  If  he  walks  again,  the  tissue  breab 
do\^Ti  and  the  ulcer  reappears.  From  time  to  time  the  raw  surface  becomes 
infected,  and  he  has  an  attack  of  cellulitis  of  the  foot,  more  or  less  severe. 

As  time  goes  on  the  condition  becomes  slowly  worse  until  a  joint  is  opened 
or  a  bone  infected.  Amputation  of  the  toe  is  then  made,  the  wound  heals 
slowly,  but  kindly,  but  when  the  ])atient  begins  to  walk  again  a  new  ulcer 
forms  in  some  other  ])lace.  The  entire  course  of  the  process  may  extend  over  t 
period  of  many  years. 
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TKOPinc  Ulcer 

A  similar  wniliHon  not  infreepiently  follows  the  division  of  large  nerve 

links  in  the  leg— trophic  iilcen     In  the^e  t-iisea  the  disturbance  of  nutrition 

in  the  limb  is  more  evident     The  entire  foot  maj  l»e  bhie  and  cold,  and  there 

i:^  a  tondenej  to  continued  dcsfiuanmtinn.     The  itiuhcIcs  sufiplied  by  the*  divided 

iim-e  are  atrophied.     From  the  pressure  uf  the  boot,  or  from  some  trifling 

injnnh'j   ao  uleer  appears 

kfxjn  the  sole  of  the  foot, 

'tnd     grows     larger     and 

dc'*'per.    True  gangrene  is 

[mare  apt  to  occur  in  these 

than    in   tal^es,  and 

aider  able    portions    of 

imm  may    dins   be    de* 

stTDTeti,     If    the    patient 

cfases  to    walk    the    raw 

surface  in  a  J    take    on    a 

healthy    healing     action, 

liiit  theie    is    always    a 

tentlfut^y    to     recurrent*e, 

(Sw,  bIso,    Injuries    of 

Special  Nerves*) 

DEctTsrrtJS  or  Bedsore 

Id  the  course  of  ncnte 

iiifc<'tious  diseases,  f*)Ilow- 

im  injuries  and  diseases 

[tlie^pimil  cord,  and,  in 

%  under  all  conditions 

tbtm    extreme     debility 

ffBders   it    necessary    for 

m  bdividual    to    lie    in 

W  ii|)on  his  back  for  a 

)fiii^  lime^  gangrene  may 

occur  fn>m  impaired   nu- 

ftritioD  or    the    continual 

fw^ssure  exerted  iipon  the 

f  li«titss  between  the  Ixmes  of  tlie  skeleton  and  the  bed.     Beneath  the  shoidder- 

bhHes*  alimg  the  bjwer  dorsal  apinCj  over   the  sacruni,  the  truclianters,   and 

eiith  the  heel  are  the  places  where  this  form  of  gangrene  occurs.     The 

lxx?onies  reddened,  lilebs  form  upon  its  surface,  the  skin  beneath  becomes 

&tiC|  and  an  ulcer  of  a  slowly  or  rapidly  progressive  character  is  formed, 


Fio.  50.^Def<'>rmity  or  Foot  anj>  Ankle  Following  Severe 
BvRsfs.     (aUlectTon  of  Dr.  C.  N.  Dowd.) 
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Tvhieh  continually  extends  until  the  bones  beneath  are  exposed.     The  edges 
the  ulcer  are  red  and  inflamed,  the  base  consists  of  yellow  .string%^  or  pulpy 
dead  tiasue.     If  pyogenic  infection  is  added  the  destruction  of  tissue  may  te 


4 


Flo,  90. — ExTBNfiivis  Be:d-«ohe:  or  thr  Hacral  Ri^oion  from  CAisaofr  Diseabc, 

(New  York  Ht»«pital  Mntlicai  Service.) 


very  rapid^  and  septic  poisoning  may  destroy  the  patient's  life  in  a  short 
time.     (^See,  also.  Injuries  of  tlie  Spinal  Cord,) 

Symmetrical  Gvnobenb — Ratnaud^s  Dij^ease 

Symmetrical  gangrene  is  a  rare  disease,  due,  it  is  l)elieved,  to  disturhani 
of  the  vasomotor  centers  in  the  central  nervous  system.  The  disease  is  nn 
comnion  in  women  than  in  men,  and  the  majority  of  cases  occur  before  live 
age  of  thirty  years.  Anemia,  chlorosis^  and  a  neuropathic  constitution  sepic 
to  be  predisposing  causes*  The  gangrene  affects  tlie  fingers  and  toes  of  bith 
sides  of  the  body  chiefly,  but  may  attack  the  nose,  the  ears,  or  other  parts  of 
the  body.  The  disease  occurs  in  sharply  marked  attacks.  There  may  h 
but  one  attack  or  several,  rarely  many*  The  attacks  are  sometimes  preceded 
by  nervous  exeitementy  sleeplessness,  palpitation  of  the  heart,  etc.  Preceding 
the  occurrence  of  gangrene,  there  are  nsually,  but  not  always,  certain  peculiiif 
disturbances  in  the  circulation  of  tht^  affectcnl  pai*t*  These  are,  according  to 
Weiss,  of  three  types:  First,  regional  ischemia;  second^  regional  cyanods; 
third,  regional  rubor. 

1.  Eegional  Ischemia.— Suddenly  and  without  apparent  cause  one  or  more 
fingers  or  toes  l3ecome  cold,  white,  shriinken,  hloodlei>s,  and  insensitive.  Thifl 
condition  lasts  for  seconds,  minutes,  or  hours.  The  circulation  then  rotumB, 
and  only  a  little  nnnd^ness  remains. 

2.  Eegional  Cyanosis. — The  iiflFeeted  part^  become  suddenly  dark  re<l,  then 
blue,  then  black.     They  are  slightly  swollen,  cold  to  the  touchy  there  are  sen- 
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ftitions  of  cold  and  pricking.     After  a  longer  or  shorter  time  the  circulation 

gradually  returns,  and  the  part  resumes  its  normal  appearance. 

3.  Segional  Bubor. — Suddenly,  as  in  the  other  forms,  the  fingers  or  toes 

become  red,  hot,  and  turgid  with  blood.     The  phenomena  disappear  as  sud- 
denly as  they  came. 

These  several  forms  of  vasomotor  disturbance  may  exist  simultaneously 
(m  different  parts  or  succeed  one  another  in  the  same  part.  There  follows  an 
attack  of  gangrene.  The  gangrene  may  be  absolutely  symmetrical — i.  e.,  ex- 
actly the  same  situation  on  both  sides  of  the  body,  or  only  partly  so,  or  there 
may  be  but  one  spot  of  gangrene.  The  gangrene  usually  occurs  in  the  parts 
prerioiuly  affected  with  circulatory  disturbances,  but  may  appear  elsewhere. 
The  pulp  of  the  end  phalanges  of  the  fingers  and  toes  are  the  places  first 
affected  in  the  majority  of  cases.  The  death  of  the  tissues  may  be  confined 
to  the  superficial  layers  of  the  skin,  or  spread  more  deeply  to  involve  the  deeper 
structures,  so  that  an  entire  phalanx  or  the  whole  finger  is  lost.  Dry  gan- 
grene is  the  rule  with  a  sharp  line  of  demarcation.  ^Moist  gangrene  is  more 
rare.     Pyc^enic  infection  is  followed  by  inflammatory  complications.      The 

separation  of  the  dead  parts  is  slow;  two  to  four  months  usually  elapses  from 

the  beginning  of  the  attack  until  the  stump  is  healed. 

Gangrene  of  the  extremities,  following  the  use  of  diseased  rye  for  food, 

chronic  ergotism^  is  at  present  so  rare  that  mere  mention  is  made  of  it  here. 

The  gangrene  of  leprosy  is  associated  with  other  definite  signs  of  the  disease. 

XoMA,  Cancrum  oris — Gangrene  of  the  Vulva,  the  Umbilicus 

Children  whose  vitality  is  profoundly  depressed  by  acute  or  chronic  dis- 
ease, notably  scarlet  fever  and  measles,  or  who  suffer  from  marasmus  due  to 
neglect,  improper  feeding,  etc.,  suffer  from  gangrene  of  the  mucous  mem- 
Inme  of  the  mouth  and  of  the  lips,  cheek,  tongue,  jaw,  hard  and  soft  palate, 
ttd  of  the  external  genitals,  vulva,  and  umbilicus.  The  gangrene  begins  as  a 
small  superficial  slough  upon  the  site  of  some  small  ulcer  or  abrasion  of  the 
iin  or  mucous  membrane ;  very  commonly  at  the  red  border  of  the  lip  or 
corner  of  the  mouth.  The  sloughing  process  extends  with  great  rapidity  super- 
ficially, and  deeply  involving  the  entire  thickness  of  the  cheek  in  a  few  days. 
A  lirid  spot  appears  upon  the  skin  surface,  and  rapidly  takes  on  a  gangrenous 
character.  There  is  usually  an  odor  of  putrid  decomposition.  The  dead  parts 
take  on  a  greenish-black  color;  beyond  the  advancing  border  the  tissues  are 
hard,  swollen,  and  infiltrated.  Death  occurs  in  the  majority  of  instances  in 
from  four  days  to  two  weeks.  The  gangrene  may  be  arrested  and  recovery  take 
place.  Deformities  due  to  loss  of  substance  remain — for  example,  cicatricial 
immobility  of  the  jaw. 

The  general  sym])toms  are  those  of  grave  constitutional  depression,  often 
without  much  febrile  reacticm.  The  childn^n  lie  quietly,  are  stupid,  and  do 
not  seem  to  suffer  much  pain.     Death  takes  place  sometimes  in  coma  or  in 
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collapse  from  sceptic  poisonin|r;  sometimeg  from  hemorrhage  from  ulceralk 
of  an  arterial  tniiik  (facial  artery),  Ko  special  microbe  has  been  isolatc^^ 
Cocci  arc  found  in  abinidaneej  both  staphylococci  and  streptoc^occi.  Gangrene 
of  the  nilva  begins  at  the  niiico-cutaneou^  junction,  and  spreads  as  on  the  facss 


Fio.  61. — Noma,  Gangrene  of  the  Vi^lva  ix  a  Lutll  Girl,     Death  froai  septicemia. 
(Now  Y'ork  iIu«ipjt]Ll  coJJpctkmp) 

■ 

The  pubic  rc^gion,  perineiini,  bladder,  and  reetnni  may  be  involvefi  beforc 
death*  Gangrene  of  the  umbilicus  in  infants  spreads  through  the  thickness 
of  the  abdominal  wall. 


Hospital  Gangrene 

A  progressive  necrosis  of  tissue  occurring  as  a  wound  infection  in  crowd 
hospitals,  military  prisons,  etc,,  in  time  of  war  and  famine  before  the  dl^ 

of  aseptic  wound  treatment.  It  is  at  present  so  rare  that  few  of  tlie  youB 
generation  of  surgeons  have  ever  seen  it*  The  disease  attacked  recent  or 
wounds,  abrasions,  or  ulcerations.  Granulating  wounds  were  most  of 
affected,  Xo  complete  bacteriological  sttidy  of  the  disease  has  l^een  made. 
was  probably  a  mixed  infection  of  pyogenic  and  putrefactive  germs.  The 
ease  was  eharacteri^sed  by  hemorrhages  into  the  granulation  tissue  cove 
the  wound,  and  by  a  rapid  breaking  do^^n  of  this  tissue  into  a  sloughijif 
massj  often  associated  with  the  evolution  of  stinking  gas  and  putrid  deeom* 
position.  The  necrotic  process  tended  to  sprciid  (piite  rapidly.  The  consti- 
tutional symptoms  M^ere  those  of  septic  absorption.  A  large  proi>ortion  o{ 
cases  ended  fatally,  Tliree  forms  of  the  disease  are  de9cril>ed;  thev  often 
merged  one  into  the  other:  (1)  The  c^ou[x^us  or  diphtheritic  form;  (2)  the 
ulcerating  formj  (3)  the  pulpy  fonn.     This  last  the  most  serioua. 


B 


DELIRIUM   TREMENS  217 

1.  The  IMphtheritic  Form. — The  granulations  became  gray  in  color,  and 
soon  covered  with  a  superficial  necrotic  layer  (diphtheritic  membrane).  Hem- 
orrliages  occurred  into  the  substance  of  the  granulations,  and  when  the  false 
membrane  was  removed,  ecchymotic  foci  were  seen  in  a  mass  of  sloughing 
tissne.  The  discharge  from  the  wound  was  at  first  diminished.  Later  it 
hectme  thin  and  more  abundant.  The  wound  edges  were  swollen,  red,  tender, 
ind  undermined. 

2.  Tie  mcerating  Form. — More  severe  than  the  last.  The  lesion  was 
similar^  but  was  associated  with  putrid  decomposition  of  the  dead  tissues,  and 
I  greater  tendency  to  advance  insidiously  beneath  the  integument  with  the 
formatioii  of  burrowing  sinuses  lined  with  necrotic  tissue.  Constitutional 
depression  was  marked. 

8.  The  Tnlpy  Form. — The  onset  of  the  disease  was  more  sudden,  and  the 
eoQstitotional  symptoms  of  septic  poisoning  more  marked.     The  wound  sur- 
face became  greatly  swollen,  and  was  rapidly  changed  into  a  pulpy  putrefy- 
ing mass.     The  gangrene  was  of  a  distinctly  progressive  type,  involving  all 
the  tissues  of  the  limb.    Joints  w^ere  opened,  bones  became  necrotic,  and  the 
cotta  of  arteries  were  destroyed  with  the  occurrence  of  secondary  hemorrhage. 
The  living  tissues  were  in  a  state  of  acute  inflammation  at  the  advancing 
horder  of  the  gangrene,  and  were  painful  and  very  sensitive.     The  progress 
of  the  disease  was  so  rapid  that  a  wound  might  become  several  times  its  original 
size  in  a  day  or  two.    The  general  symptoms  were  those  of  septicemia ;  repeated 
cliills  occurred  in  many  cases;  the  fever  was  continuous  or  remittent;  the 
temperature  was  often  very  high  (104^^-106°  F.). 

DELIRIUM    TREMENS 

Ik'lirium  tremens  is  an  acute  form  of  delirium  which  occurs  in  per- 
sons who  habitually  drink  an  excessive  quantity  of  alcohol.  It  may  occur 
8t  anv  time  of  life.  An  attack  may  follow:  (1)  Sudden  abstinence 
fr'M  alcohol;  (2)  a  prolonged  alcoholic  debauch;  (8)  acute  diseases  (pneu- 
monia, ensipelas,  influenza,  etc.);  (4)  an  accidental  injury  or  a  surgical 
operation. 

The  prodromal  stage  after  an  injury  may  be  very  short,  and  may  last  only 
tHTnty-four  or  forty-eight  hours.  It  is,  therefore,  wise  when  a  patient  prc- 
»iits  himself  with  the  intention  of  having  a  surgical  operation  performed 
ind  shows  marked  evidences  of  a  chronic  alcoholic  habit  to  postix)ne  the  oper- 
ation, if  possible,  until  he  has  been  without  alcohol  for  a  fortnight  or  more. 
He  must  be  kept  quiet  in  bed  during  this  time  and  receive  appropriate  treat- 
ment As  occurring  after  injuries  and  surgical  operations  delirium  tremens 
is  a  very  serious  disease.  It  is  notably  common  after  fractures  of  the  leg  and 
thigh,  and  the  mortality  in  these  conditions  is  high.  It  is  well  recognized  by 
all  sui^eons  that  chronic  alcoholics  are  bad  surgical  risks.  Delirium  tremens 
niay  be  described  as  running  its  course  in  three  stages:  First,  a  prodromal 
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stage^  lasting  from  a  day  to  several  days;  second,  the  stage  of  active  dcltriiiin, 
lasting  from  two  to  ten  days,  and  ending  in  cleat h ;  or  in  a  third  etage^  that 
of  convalescence. 

The  prodromal  stage  is  characterized  by  restlessness,  sleeplessness,  nerv- 
ona  irritability,  and  coarse  miiscnlar  tremor  (easily  observed  by  asking  the 
patient  to  protnule  his  tongue  and  hold  out  his  hand  with  the  fingiers  ex- 
tended). The  patient  sweats  readily,  notably  upon  the  forehead.  He  is  very 
talkative. 

After  hours,  or  a  day  or  more,  the  si/mpioms  of  active  deiiriufn  come  on, 
Bometimea  gradually,  sometimes  suddenly.  ITe  begins  to  have  hallucinations 
of  sight  and  hLMjring;  these  are  nearly  always  of  a  disagreeable  character; 
numerous  animals  are  crawling  over  him  or  trying  to  bite  him — ^rats,  miccj 
snakes,  monkeys*  etc.;  "little  black  men  are  winding  him  np  in  enelless  coils 
of  wire,  which  he  continually  strives  to  unwind  (stereotyi>ed  movements)/' 
A  large  number  of  persons  are  conspiring  against  or  are  trying  to  do  him  harm; 
an  angry  crowd  is  cursing  him  outside  the  window*  This  multitudinous  char- 
acter of  these  delirious  concepts  is  characteristic-  He  is  never  quiet  for  a 
moment;  an  extreme  degree  of  motor  excitement  exists;  he  niove^  about  in 
bed  and  pulls  at  the  bedclothes  or  tries  to  get  up.  Bc^mctimes  he  is  M^iTj&d 
with  maniacal  frenzy  and  strives,  by  rushing  ainileasly  about,  to  escape  the 
horrid  Ixjings  which  continually  molest  him ;  such  is  the  cause  of  the  fatal 
leaps  from  windows,  etc.,  in  these  cases*  Homicidal  mania  ia  much 
more  rare. 

There  may  he  a  rise  of  temperature,  even  in  uncomplicated  cases.  If  the 
fever  is  high — 103°-104*^  F. — it  is  of  imfavorable  significance.  In  many 
cases  the  temperature  is  not  elevated.  The  pulse  is  rapid  and  compressible* 
The  skin  is  cool,  often  bathed  in  sweat;  cyanosis  of  the  extremities  is  prcaeni 
in  bad  cases.  The  tongue  is  coated,  white  at  first,  later  it  may  become  dry 
and  brown.  Constipation  is  the  rule;  rarely  profuse  diarrhea.  The  tendon 
reflexes  are  exaggerated.  There  is  frequently  marked  insensibility  to  pain. 
The  urine  is  diminished  in  quantity,  of  a  high  specific  gravity,  and  frequently 
contains  albumen*  General  clonic  convulsions  and  epileptiform  seizures  occur 
in  some  of  the  bad  cases.  ' 

The  cfindition  descrilx^d  continues  for  a  variable  time,  two  to  ten  day?^^^ 
and  ends,  in  had  cases,  in  exhaustion  and  death.     The  patients  become  comt^ 

tose,  or  suddenly  go  into  a  state  of  collapse,  or  die  from  some  complicalion • 

nephritis  or  pneunionia,  for  example.  Some  of  them  pass  into  an  apathetic 
condition^  gradually  merging  into  coma;  in  this  state  they  may  live  man^l 
days.  At  the  autopsy,  in  addition  to  the  other  lesions  of  chronic  alcoholisir^ 
the  meninges  of  the  brain  arc  found  thickened  and  edematous  (wet  brain^^ 
If  the  patient  is  to  recover,  he  falls  into  a  deep  sleep  lasting  many  hou^acf 
and  awakes  convalescent.  The  acute  nervous  disttirhanccs  and  hallucinatio-^g 
have  disappeared,  and  l»eyond  s^huc  confusion  of  mind  and  a  feeling  4 
**  empty-headedncssj"  lasting  for  hours  or  days,  these  patients  suffer  oi 
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from  a  variable  degree  of  prostration.  In  some  cases  one  or  more  delusions 
may  persist  for  some  days;  rarely  the  attack  is  the  beginning  of  a  chronic 
insanity. 

IODOFORM   POISONING 

The  very  restricted  use  of  iodoform  as  a  surgical  dressing  for  wounds  at 
the  present  time  renders  the  occurrence  of  poisoning  by  this  drug  quite  rare. 
Iodoform  is  capable  of  causing  a  violent  and  obstinate  dermatitis  when  used 
as  a  powder  or  in  an  ointment  upon  the  skin.  In  former  days  I  saw  many 
cases  of  this  kind.  The  lesion  was  more  frequent  upon  the  hands  that  else- 
where, but  often  spread  far  beyond  the  limits  of  the  area  to  which  the  iodo- 
foiTO  was  applied.  With  the  subjective  symptoms  of  burning  and  itching, 
the  skin  of  the  fingers  and  hand  would  exhibit  diffuse  swelling  and  redness, 
followed  by  vesication.  The  early  limitation  of  the  eruption  to  a  geometrical 
area  corresponding  to  the  size  and  shape  of  the  iodoform  dressing  served  to  dis- 
tingnish  the  condition  from  septic  cellulitis.  After  the  redness  had  existed 
for  several  days  the  homy  layer  of  the  skin  became  sodden  and  white,  and 
later  separated  as  a  cast  of  an  entire  finger  or  several  fingers,  leaving  a  moist, 
weeping,  tender,  red  surface  of  true  skin  beneath.  Much  pain  was  complained 
of,  and  the  lesion  was  slow  to  heal  and  prone  to  relapses  from  the  applica- 
tion of  supposedly  nonirritating  dressings.  General  intoxication  from  the 
absorption  of  iodoform  through  recent  wound  surfaces  was  formerly  not 
very  uncommon.  The  symptoms  of  iodoform  poisoning  were  thus  grouped 
by  Schede : 

1.  High  Fever.  2.  Fever  with  gastrointestinal  irritation,  rapid  pulse,  and  de- 
pression of  spirits.  3.  Very  rapid  compressible  pulse  without  fever.  This  is  a 
dangerous  form.  4.  Very  rapid  pulse  and  very  high  fever.  5.  Great  depression, 
collapse,  early  death.  6.  Cerebral  symptoms  somewhat  resembling  those  indicating 
njcningitis.    (McBumey.) 

In  most  cases  when  iodoform  has  been  used  at  all  extensively  upon  a  wound, 
whether  the  patient  is  suffering  from  iodoform  poisoning  or  not,  iodin  may 
be  detected  in  the  urine  by  shaking  the  urine  in  a  test-tube  with  a  little  com- 
mercial nitric  acid  and  chloroform.  After  shaking,  the  chloroform  settles  to 
the  bottom  of  the  test-tube,  and  if  iodin  is  present  acquires  a  purple  color. 
The  starch  test  for  iodin  may  be  used  in  the  following  way:  A  little  urine 
18  added  to  a  dilute  solution  of  cooked  starch.  The  addition  of  a  few  drops  of 
commercial  nitric  acid  causes  in  the  presence  of  iodin  the  characteristic  deep- 
blue  coloration. 

ORTHOFORM    DERMATITIS 

A  peculiar  itching  erj'thema,  together  with  very  marked  edema  of  the  skin, 
may  follow  the  local  use  of  orthoform  as  a  dusting  powder  or  dressing  for 
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wounds.  When  used  upon  the  genitals,  the  edema  of  the  prepuce  and  scroti: 
may  reach  alarming  proportions,  and  in  the  absence  of  a  correct  interpre 
tion  of  the  condition  may  lead  to  confusion  in  diagnosis.  The  symptoms 
burning  and  itching  are  marked;  true  pain  is  absent.  The  skin  is  moderate 
reddened.  If  the  use  of  the  drug  is  stopped  the  edema  slowly  subsides  af^ 
a  number  of  days.    Vesication  is  present  in  some  cases. 


CHAPTER   VII 

TUMORS 

DEFINITION    AND    CLASSIFICATION 

The  diagnosis  of  tumors  is  one  of  the  most  important  and  interesting 
portions  of  a  proper  medical  training.  The  family  physician  should  be  as  well 
informed  in  this  matter  as  the  surgeon,  because  to  the  former  are  exhibited 
the  often  small  and  apparently  innocent  new  growths  of  his  patients  at  a  time 
vhen  a  correct  diagnosis,  followed  by  prompt  treatment,  will  in  many  instances 
result  in  permanent  cure,  while  an  expectant  attitude  will  only  too  often  mean 
delay  until  such  a  tardy  moment  that  treatment  is  unavailing.  No  entirely 
satisfactory  definition  of  the  word  tumor,  as  used  to  designate  pathological 
iiew  growihs,  can  be  given ;  the  simple  translation  into  English — a  swelling — 
does  not  suffice,  since  many  swellings  have  no  relation  whatever  to  new  growths. 
^e  are,  moreover,  entirely  in  the  dark  in  regard  to  the  causation  of  tumors  in 
general,  and  in  regard  to  certain  kinds  of  tumors  we  do  not,  as  yet,  certainly 
bow  whether  they  are  parasitic  diseases  or  not. 

Various  definitions  have  been  proposed  by  pathologists  for  the  word  tumor. 
According  to  Comil  and  Ranvier,  a  tumor  is  "  any  new  growth  which  possesses 
the  tendency  to  persist  or  to  grow.''  According  to  Liike,  '^  a  tumor  is  an  in- 
crease in  volume  through  the  formation  of  new  tissue  which  fulfills  no  physi- 
ological purpose."  According  to  Billroth,  "  a  tumor  is  a  new  growth  which 
<j«*nrs  from  other  causes  than  the  inflammatory  new  growths,  and  which  shows 
*  growth  which  is  not  limited  by  any  definite  boundary,  but  which  tends  to 
grow  indefinitely."  Virchow  did  not  attempt  a  definition  of  the  word 
tumor. 

The  diagnosis  of  tumors  naturally  falls  under  two  heads:  the  clinical  diag- 
no««  and  the  microscopical  diagnosis.  Clinically,  we  distinguish  two  groups 
of  tumors:  the  benign  and  the  malignant  Microscopically,  tumors  are  divided 
according  to  the  character  of  the  tissue  composing  them ;  broadly,  into  epi- 
Wial  tumors  and  connective-tissue  tumors,  or,  morphologically,  tumors  may 
I*  classified  according  to  the  type  of  embryonal  tissue  in  which  they  originate. 
Inus  the  epithelial  tumors  are  derived  from  the  outermost  and  innermost  em- 
bnonal  layers:  ectoderm  or  entoderm,  the  epiblast  and  the  hypoblast.  The 
connective-tissue  tumors,  on  the  other  hand,  are  derived  from  the  middle  layer: 
tie  mesoblast,  mesoderm. 
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Commonly,  tumors  are  still  further  classified,  aoconling  to  the  particular 
type  of  tisane  whicli  they  coutain,  iuto  a  number  of  different  classes,  to  be 
spoken  of  later.  Some  of  the  epithelial  tumors  are  benign  and  some  are  malig- 
nant, and  the  same  is  true  of  the  connective-tissue  tumors ;  and  in  regard  to 
the  individual  tumor,  this  question  of  benignancy  or  malignancy  is  of  far 
greater  consequence  for  the  patient  and  the  physician  than  is  the  pa^ 
ticular  kind  of  tissue  of  which  the  tumor  is  composed.  In  not  a  few 
instances,  indeed,  it  is  difficult,  and  even  impossible,  to  classify  a  tumor 
according  to  the  character  and  arrangement  of  the  tissues  composing  it,  for 
certain  tumors  consist  of  many  kinds  of  tissue,  variously  arranged,  and  the 
character  and  arrangement  may  change  markedly  with  tlie  growth  of  the 
tumor.  Tlius,  many  benign  tumors  may  after  a  time  acquire  a  malignant 
character,  and,  rarely,  a  malignant  timior  may  become  less  malignant  or 
even  benign. 

A  l)enigii  tumor  is  one  wliich  has  no  unfavorable  influence  per  se  upon  the 
general  liealth  of  an  individual.  It  may  produce  disagreeable,  and  even  fatal, 
symptoms  on  account  of  its  size  or  situation;  by  pressure,  for  example,  on 
important  organs,  as,  in  the  interior  of  the  skull,  upon  the  brain,  or,  in  the 
neck,  by  pressure  upon  the  trachea;  or,  on  the  other  hand,  it  may  produce 
ugly  deformities  or  may  interfere  mechanically  with  locomotion.  Another 
important  character  of  benign  tumors  is  that,  once  removed,  they  do  not 
return. 

The  malignant  tumors,  on  the  other  hand,  possess  what  may  be  fairly  called 
an  infectious  character ;  that  is  to  say,  they  not  only  increase  in  size,  but  sooner 
or  later  infect  the  entire  organism.  Their  growth  takes  place  not  only  by  an 
increase  in  volume,  but  by  growing  into — infiltrating,  as  it  is  called — and 
destroying  the  surrounding  tissues,  without  regard  to  their  character.  They 
also  spread  in  another  way;  the  tumor  cells  enter  the  lymphatic  circulation, 
are  carried  to  the  neighboring  lymphatic  glands,  and  there  produce  new  tumors 
possessing  all  the  nuilignant  characters  of  the  primary  growth.  This  is  espe- 
cially true  of  tlu?  carcinomata.  iloreover,  sooner  or  later  the  timior  cells  enter 
the  blood  current,  and  lodge  in  distant  organs;  thus  secondary  tumors  are 
produced  in  the  liver,  in  the  lungs,  in  the  bones,  etc.  When  a  malignant  tumor 
has  thus  been  disseminated  throughout  the  body,  the  healtli  of  the  individual 
is  profoundly  affected.  lie  becomes  pale,  weak,  and  anemic,  and  falls  into 
the  condition  known  as  cancerous  cachexia. 

Another  marked  tendency  of  malignant  tumors  is  to  return  after  they  have 
been  reniove<l  by  o|x»ration,  either  in  the  scar  or  close  by  in  the  neighboring 
tissues  (local  recurrence) ;  regional  recurrence  when  the  new  tumors  appeal 
in  the  neighboring  lymph  nodes,  or  when  their  anatomical  situation  correspondi 
with  site  and  direction  of  the  lymph  channels.  When  the  new  tumors  appeal 
in  distant  organs  and  the  tumor  elements  have  l)een  transported,  presumably  b; 
the  blood  current,  we  speak  of  them  as  metastatic  tumors,  or  metastases.  I 
often  hapf)eiLs  that  the  tissue  of  a  malignant  tumor  does  not  possess  the  vitalit 
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of  the  normal  structures,  and  these  tumors  all  show  a  decided  tendency  to  de- 
generative changes  of  one  sort  or  another.  This  results  in  hemorrhages  into 
the  substance  of  the  timior,  to  areas  of  necrosis  and  fatty  degeneration,  and, 
Jnally,  to  ulceration  of  the  skin  covering  the  tumor ;  this  ulceration  sometimes 
tikes  on  a  gangrenous  character ;  thus  blood-vessels  may  be  opened,  and  dan- 
gerous, or  even  fatal,  bleeding  may  occur.  Putrid  and  pyogenic  infections  add 
the  symptoms  of  septic  intoxication,  usually  in  a  rather  chronic  form. 

OCCURRENCE 

In  the  diagnosis  of  tumors  a  hereditary  tendency  seldom  plays  an  impor- 
ant  rfile ;  it  sometimes  happens  that  successive  generations  of  a  family  suffer 
'rom  cancerous  disease,  but  such  occurrences  are  the  exception.  Nor  has  a 
lereditary  predisposition  any  important  bearing  upon  the  diagnosis  of  benign 
lew  growths.  The  carcinomata  develop  during  middle  life  or  later  in  a  large 
)roportion  of  cases ;  a  certain  number  do,  however,  occur  in  young  persons,  but 
lot  before  puberty,  it  is  believed.  Of  seventy  cases  of  cancer  of  the  breast 
loming  under  my  own  observation,  the  average  age  was  fifty  years ;  the  oldest 
patient  was  age<l  seventy-nine,  the  youngest  thirty-one ;  twelve  of  the  cases  were 
less  than  forty  years  of  age.  The  sarcomata  may  appear  at  any  time  of  life ; 
sometimes  they  are  congenital,  or  appear  in  infancy,  and  a  considerable  pro- 
portion of  them  occur  during  the  period  of  adolescence  and  early  adult  life ; 
they  are  rather  rare  in  old  age. 

Malignant  tumors  occasionally  follow  injury,  and  they  are  especially  likely 
to  occur  upon  parts  of  the  body  subjected  to  mechanical  irritation,  notably  if 
«Dch  irritation  is  kept  up  over  a  period  of  years.  This  is  especially  true  of 
the  epitbeliomata  and  carcinomata.  The  lips,  tongue,  pharynx,  lower  portion 
of  the  esophagus,  pyloric  end  of  the  stomach,  ileocecal  junction,  and  the  anus 
we  subjected  to  more  mechanical  irritation  than  other  parts  of  the  alimentary 
canal,  and  it  is  in  these  situations  that  cancer  is  prone  to  occur.  Out  of  forty 
ewes  of  cancer  of  the  lower  lip  which  have  come  under  my  observation,  all  were 
Diales,  and  all  but  one  had  habitually  smoked  a  pipe,  and  the  cancer  first 
appeared  upon  the  part  where  the  pipe  rested.  Those  who  work  with  paraffin 
Kquire  a  chronic  dermatitis  of  the  skin  of  the  hands,  sometimes  followed 
by  epithelioma.  Chimney-sweeper's  cancer  of  the  scrotum  has  long  been 
hwwn.  In  recent  years  it  has  been  noted  in  numerous  instances  that  the 
chronic  dermatitis  occurring  upon  the  hands  of  those  who  work  with  the 
X-rays  has  been  followed  by  epithelioma.  Ancient  scars  and  chronic  ulcera- 
tions sometimes  become  the  seat  of  epithelioma.  The  sarcomata  are  known 
to  follow  injuries  of  bone  in  a  certain  proportion  of  cases.  Dennis  relates 
seren  instances  of  this  kind  in  which  sarcoma  followed  fractures.  Out  of 
»venty  cases  of  sarcoma  collected  by  Coley,  forty  appeared  to  have  a  trau- 
Buitic  origin. 
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DUGNOSIS 

In  the  diagnosis  of  tumors  it  is  necessary  to  exclude,  in  many  instanoM, 
certain  inflammatory  processes,  notably  syphilis,  tuberculosis,  and  actinomy- 
cosis; encapsulated  exudates  of  various  kinds,  such  as  chronic  abscesses  and 
unabsorbed  effusions  of  blood;  certain  parasitic  diseases — echinococcus  and 
cysticercus ;  chronic  inflammations  with  condensation  of  tissue,  such  as  chronic 
mastitis,  periostitis,  ruptured  aneurisms,  etc.  Syphilis  is  to  be  eliminated  by 
the  administration  of  mercury  and  of  large  dases  of  iodid  of  potaasium,  con- 
tinued for  a  numl)er  of  weeks ;  tuberculosis,  by  the  recognition  of  tubercle  tissua 
or  bacilli  in  scrapings  from  a  raw  surface,  and  the  inoculation  of  guinea  pigs, 
and  by  the  use  of  an  avSpirating  needle ;  actinomycosis,  by  the  recognition  of 
the  characteristic  granules  in  scrapings  and  discharges.  In  many  instances 
of  doubt  the  aspirating  needle  furnishes  very  valuable  information,  not  only 
as  to  the  character  of  the  fluid  withdrawn  from  a  cavity,  but  also  as  to  the 
consistence  of  the  mass — bony,  calcareous,  partly  solid,  etc.  The  needle  may 
penetrate  a  thin  lamella  of  bone  and  sink  into  a  mass  of  soft  tissue  witliin  its 
interior,  thus  demonstrating  a  distinctive  process  in  the  medulla,  etc. 

The  Ijistory  of  a  tumor  often  furnishes  valuable  diagnostic  aid.  A  tumor 
which  has  existed  a  long  time  and  has  grown  slowly  and  steadily  is  probably 
benign.  If,  after  a  tumor  has  gro^\Ti  slowly  for  a  long  period,  it  suddenly 
takes  on  a  rapid  growth,  it  has  probably  become  malignant.  Rapid  growtb 
always  creates  a  suspicion  of  malignancy.  Pregnancy  and  menstruation  caiw 
malignant  tumors  to  grow  more  rapidly;  they  may  have  a  similar  effect  upoi 
benign  tumors.  A  characteristic  of  certain  soft  sarcomata  is  that  considerabb 
hemorrhages  may  take  place  into  the  interior  of  the  tumor  from  time  to  time 
Thus  a  very  sudden  increase  in  the  size  of  the  tumor  occurs ;  the  sign  is  of  ba< 
omen.  A  ruj)tured  aneurism  may  produce  a  condition  not  very  unlike  this,  an< 
in  certain  cases  may  lead  to  an  error  in  diagnosis. 

For  exam])le,  a  man  was  admitted  to  the  hospital  and  came  under  my  care 
he  had  suffennl  for  several  months  from  symptoms  indicating  obstruction  o 
the  left  ureter ;  his  urine  contained  pus.  The  left  loin  was  occupied  by  a  larg 
tumor ;  from  its  situation  it  was  thought  to  be  connected  with  the  kidney.  Th 
man  stated  that  the  tumor  had  within  the  past  few  days  greatly  increased  i 
size.  A  probable  diagnosis  of  hemorrhage  into  a  sarcoma  of  the  kidney  wi 
made.  An  incision  in  the  loin  showed  that  the  tumor  w^as  a  large  blood  clc 
in  the  retroperitoneal  tissue.  The  source  of  the  blood  clot  was  a  rupture 
aneurism  of  the  abdominal  aorta. 

Pain. — The  pain  produced  by  tumors  varies  greatly  both  in  the  benign  an 
malignant  forms.  Benign  tumors  may  be  v(»rv  ])ainful  when  they  press  upo 
or  involve  nerve  trunks.  Thus  the  neuro-fibromata,  fibrous  tumors  arisin 
from  the  sheath  of  a  nerve,  are  often  exceedingly  painful.  Malignant  tumoi 
are  often  not  at  all  painful  while  they  are  small.  The  sarcomata  may  grow  I 
a  large  size,  and  even  destroy  life,  with  but  little  pain.     Carcinomata  iisuall 
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keome painful  after  a  time;  the  pain  is  described  as  of  a  lancinating  character. 

4  sense  of  tightness  or  drawing  is  often  complained  of  in  cases  of  advanced 

omrer  of  the  breast.    When  a  malignant  tumor  has  broken  down  and  ulcerated, 

tlere  is  usually  a  good  deal  of  pain.     When  carcinoma  has  involved  the  axillary 

reasels  and  brachial  plexus  of  nerves  and  has  caused  hard  edema  of  the  arm, 

Ae  sufferings  of  the  patient  are  constant  and  agonizing. 

In  examining  an  individual  tumor,  a  "number  of  physical  facts  are  to  be 

okerved.     The  situation  and  point  of  origin  of  the  growth  are  of  interest. 

The  type  of  tissue  found  in  a  tumor  resembles  more  or  less  closely  the  tissue 

from  which  it  originated.     Thus,  a  tumor  growing  in  the  subcutaneous  tissue 

will  be  a  fibroma  or  a  lipoma ;  a  tumor  growing  from  bone  will  contain  bony 

or  cartilaginous  tissue,  or  may  be  a  sarcoma.     A  tumor  of  a  glandular  organ 

will  often  be  an  adenoma,  an  adeno-fibroma,  a  cyst,  or  a  carcinoma.     The  size 

of  a  tumor  may  give  some  hint  as  to  its  character.     If  it  be  very  large,  of  slow 

powth,  and  the  general  health  of  the  patient  remains  good,  it  is  almost  cer- 

tiinh  benign.     If  large  and  of  rapid  growth,  it  is  probably  malignant;  an 

Kcompanying  cachexia  will  usually  render  the  diagnosis  of  malignant  disease 

terUin. 

lumber. — The  fibromata  and  lipomata  and,  notably,  fibroma  molluscum, 

of  the  skin  are  often  multiple.     Malignant  tumors  in  their  early  stages  are 

angle,  with  rare  exceptions;  later  on  they  become  multiple.     The  two  pictures 

ire,  however,  dissimilar.    The  multiple  benign  tumors  will  usually  be,  roughly, 

I  rf the  same  age  and  size;  of  the  multiple  malignant  tumors,  the  primary  growth 

tin  be  older,  the  secondary  younger,  and  either  large  or  small.     The  consistence 

rf  I  tumor  may  often  be  an  important  element  in  the  diagnosis.     Nothing  is 

iDore  characteristic  than  the  soft,  elastic,  semifluctiiating  consistence  of  a  lipoma 

« the  stony  hardiness  of  a  scirrhous  carcinoma  of  the  breast.     A  tumor  which 

is  htrd  in  one  place,  soft  ill  another,  is  composed  of  several  kinds  of  tissue  or 

has  undergone  some  form  df  degeneration ;  such  a  condition  is  not  infrequent 

in  sarcomata  and  in  tumors  of  the  parotid  gland  and  testis. 

Iditioii  of  the  Tumor  to  the  Surrounding  Parts. — Benign  tumors  have  a 

wnaective-tissue  capsule  but  loosely  attached  to  the  surrounding  tissues;  hence, 

they  are  movable  or  the  tissues  can  be  moved  over  them.     Some  sarcomata  have 

•!»  a  oapeule  in  their  early  stage  of  growth,  and  may  be  movable ;  later  they 

often  infiltrate  and  cease  to  be  so.     Carcinomata  are  always  firmly  attached  to 

the  surrounding  parts;  they  have  no  cap^sulo,  they  infiltrate  the  surrounding 

tones  from  the  start,  and  often  have  no  sharply  marked  boundaries.     Benign 

tumors  usually  leave  the  skin  intact  and   healthy;   it  may  be  thinned   and 

•tietched,  and,  if  subjected  to  pressure  or  mechanical   irritation,   superficial 

iiecrosis  may  occur,  but  the  cause  is  manifestly  a  mechanical  one  from  w^ithout. 

Walipiant  Tumors. — Carcinoma  especially,  and  sarcoma  in  its  later  stages, 

fflfiltiate  and  involve  the  skin,  causing  oiton  ulceration  of  a  progressive  char- 

•fter.   Before  the  skin  is  actually  involved  it  is  pale  and  glossy ;  dilated  cutane- 

008  veins  are  often  visible.     But  rapidlv  growing,  malicmant  tumors  mav  pro- 
le 
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duce  marked  redness  of  the  skin — so  marked  that  snch  tumors  may  be  mistakea 
for  an  acute  inflammatory  process.  Benign  tumors  do  not  infect  tlie  lymphatic 
glands.  If  a  benign  tumor  becomes  infected  with  pyogenic  gcnns,  the  lymph 
glands  will  sometimes  enlarge;  they  will  also  be  tender  and  painful.  Carci- 
noma infects  the  lymph  nodes  early  in  the  disease ;  the  enlargements  are  hard, 
insensitive,  and  painless.  Sarcoma  causes  infection  of  l;^Tnph  glands  less  oftai 
than  carcinoma,  and  the  infection  takes  place  late  in  the  disease.  The  glands 
become  enlarged,  but  not  hard.  As  is  the  case  with  carcinoma,  they  are  pain- 
less and  insensitive.  One  of  the  peculiarities  of  certain  forms  of  carcinoma 
is  the  production  of  scar  tissue ;  the  contraction  of  this  fibrous  stroma  of  the 
tumor  causes  puckering  and  pitting  of  the  overlying  skin.  The  characteristic 
retraction  of  the  nipple  in  carcinoma  of  the  breast  is  a  good  example  of  this 
effect;  it  is  a  sign  of  a  good  deal  of  value,  even  early  in  the  disease.  The 
ulceration  of  malignant  tumors  is  not  confined  to  the  skin.  There  is  a  tendency 
to  degenerative  changes  in  the  entire  tumor  mass,  and  the  skin  once  broken, 
the  degenerative  process  often  advances  rapidly.  Thus  serious  and  even  fatal 
bleeding  may  take  place  from  the  raw  surface  of  the  ulcer  from  eroded  vesseli 
Septic  infection  and  putrid  decomposition  of  broken-dowTi  tumor  tissue  if 
exceedingly  common  in  the  later  stages  of  carcinoma. 

Macroscopic  Appearances. — After  a  tumor  is  removed  from  the  body  an  in- 
spection of  its  cut  surface  gives  valuable  aid  in  diagnosis.  A  glistening  white 
cut  surface,  dry  and  of  rather  firm  consistence,  is  characteristic  of  fibroma.  A 
8harj)ly  marked  boundary,  moderately  firm,  even  consistence,  pink  or  grayish- 
pink  in  color,  surface  moist,  but  not  juicy,  and  a  lobulated  structure — adenoma^ 
adeno-fibroma.  The  drier  the  cut  surface  of  a  tumor  and  the  more  distinctly 
it  is  encapsulated  the  more  likely  that  it  is  benign.  The  only  benign  tumM 
having  a  juicy  cut  surface  are  myxoma  and  certain  fibromata.  Inequalities  in 
character  of  the  surface,  alternating  soft  and  hard  spots  here  and  there,  are 
suggestive  of  malignancy. 

The  carcinomata  often  permit  one  to  see  their  alveolar  structure  plainly 
with  the  naked  eye.     Upon  squeezing  the  tumor  or  scraping  its  cut  surface 
with  a  knife,  a  milky,  turbid  fluid  or  semifluid  material  exudes — ^the  soK?alled 
"  cancer  juice,"  composed  of  masses  of  epithelial  cells  usually  in  a  state  of 
fatty  degeneration.     From  the  surface  of  epitheliomata  one  can  often  expresi 
the  little  white  spherical  maSvSes  of  concentrically  arranged  epithelial  cdb 
known  as  epithelial  "  pearls."     The  malignant  tumors,  as  already  stated,  do 
not  iK)ssess  sharp  l)oundaries,  but  send  prolongations  into  or  infiltrate  the  8^I^    ^ 
rounding  tissues.     Sarcomata  vary  so  much  that  no  single  description  snfiioea 
for  a  typical  picture  of  their  appearances.     In  their  earlier  stages  they  may  i 
possess  a  capsule.     The  cut  surface  of  a  fibro-sarcoma  varies  but  little  fron 
that  of  a  fibroma.     The  round-celled  variety  has  a  homogeneous  white  or  pat 
gray  surface;  a  milky  juice  exudes  on  pressure.     The  tissue  resembles  boDi 
marrow,  sometimes  brain,  in  appearance.    The  tumor  is  usually  soft  and  friaU&  | 
Hemorrhages  and  all  forms  of  degeneration  are  common  in  both  round-cellei 
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Tamties  of  saro4»nia.  Tlio  gituit'CelliHl  s^iirraiiiaj  one  of  the  less  malignant 
tiTielies,  a  eoiiiiiion  tniHor  of  the  lower  jaw  (epulis),  m  a  firm,  hard  tumor 
not  differinir  mrieli  in  grui^s  apj>eiH'niu-e  from  lihrt»mu.  The  formation  of  cystic 
tvities  eontaiuiiig  grtn^ni.^h,  brownisli,  hlood -stained  tioid,  or  actual  blood,  is 
ten'  fomnioii  in  rapitUy  Rowing  sarconiatii.  Other  inacro^'opio  appear  ancles 
[  tuiiiora  on  swetiun  will  bo  found  under  appropriate  headings, 
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CONNECTIVE-TTSSUB    TUMORS 

IiponiA — Fatty  Tumor.— Tlie  lipomatii  fnrm  lar^e  and  Rmall,  ronmletl  or 
I  ovoiJj  Sfl^metimetsi  lobiilated,  masses  in  the  t^ulKnitanefjim  tij^^nc.  They  are  always 
tumors  of  dow  grovnlk  Tliey  are  aomctimes  firm  ;  or  soft,  elastic,  almoat  Benii- 
inditating  timiors.  They  are  movable  beneath  the  normal  skin;  m  they  are 
\iimd  the  skin  ie  often  puckered  a  little  here  and  there  over  the  tumor,  A 
FfUR'  of  crepitation  of  tlie  fat  lobules  can  sometimes  be  matle  otit  when  the 
mnm  h  grasped,  Lij:>omata  may  form  diffuse  tiuiiors,  usually  in  the  neek ; 
cccaaioiiElly  they  be- 


^ 


i^m  piluneulatetL 

Omgpnital  li  prima 
iamu  as  a  tnmor 
jrf  the  lumbar  re- 
\pm  and    bntti.K?ks. 

U  phmculatedj  it 
I  miTfonn  a  soK*alled 
[  ^^filse  tail,"     Lipo- 
ma occurs    in    cer- 

tim  Aifimtiong  more 

(iiiiimonly    than    in 

iitlirrs:     the     ucH^k, 

(111*  bck,  sbouhler, 

llie  upper  and  low- 
Itr  eittrcmity.  They 
Itwrire  on  the  face, 
[ititr  still    on    the 

•ralp,    In  addition 

Ut  subcutaneous    liponiata^    fatty    tumor   may   occur    in    a    variety   of  situa- 

\&mk     They    may    be    eutaneons^    suljeutaneons,    submueous,    superitoneal, 

"     '1,    siibs>iiovial    (lipoma    arborescens).      They    may    develop    within 

:nXL   sheathe,    In    or    between    the    musscles.      Fatty    tumors    are    also 

famd  in  oonneetion  with  the  spinal  canal  as  the  remains  of  a  spina  bifida^ 
md  ^h\  accf>rding  to  Sutton,  as  iutradurftl  ^rowtlis^  of  fat  Further  de- 
tiils  ill  regard  to  fatty  tumors  will  be  found  in  the  chapters  on  Regional 


i  ii*,   t>J.  —  1  utk^^-Liro^tA  tiF  THE   Hr*n<ieK:. 
(CoUectioti  oi  Dr.  Charleii  h.  QibsonO 
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FtQ,  G3. — Lipoma  of  tut.  SnouLDbR. 
(Gaulle tJon.  uf  l>r.  Charity  McFiurtiin% 
IkMiscvelt  lIoi^pitivL) 


have  a  spiral  or  circiiliir 
arrangeiTjeiit.  The  hiin- 
iHps  may  l>o  t^losely  pa(?ke(l 
and  iinii  aii^l  the  consistence 
of  the  tumor  hard  (hard 
fi!>miiia),  or  the  arrange^ 
II lent  may  l>e  tliat  of  ordi- 
nary loosely  meshed  con- 
nective tissue  (5^oft  fihro 
ma).  The  ordinary  forms 
of  fibromata  are  character- 
ized by  slight  vascularity, 
Certain  combinations  nf 
fibroma  with  lymplian^nn 
ma  and  angioma  occur  that 
contain  numerous  dilated 
blood-vessels  of  largo  size, 
such  that  their  removal 
may  he  im|H>ssihle,  Tlie 
fibromata  occnr  in  the  skin 
and  flubcutaneous  tissue, 
in  the  sheaths  of  nerveSj  in 
the  uterns  and  ovaries,  in 
the  bone  and  periosteum. 


Surgery.     The  lipomata  occur  im 
monly  during  middle  life — thirty 
yenrs,      Tliey    are    often   itiultiph*, 
are    an    entirely    btmign    tumor,    bl 
grow    to    great    size    and    cause 
symptoms    by    weight    and    pressnn 
ponui  is  sometimes  combined  with  i 
as    fibn>lii>onia;    the    consistence  J 
tumor  is  then  more  finiu      Lipini 
undergo  various  degenerative  ebaq( 
may    ac-quire    new    histological    eh. 
and  be  converted  into  fibroma, 
nnrl  sarcoma. 

Fihroma  —  Fibrous  Tumor.  —  B 
consists  histologically  of  bundle-s  of 
fibrous  comieetive  titisue,  arrangej 
times  in  coarse^  waving  bands,  yU 
the   naked    eye.      Sometimea    the  I 


Fia,  64, —  Ml'LTlPLK  I.IPOMAIA  OF  THC    lUCK  OF  TllJ 

(New  York  UoinpitaJ,  aurUor'ts  ucjUectioti.} 
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Film>mR  of  the  gkin  occurs  in  two  forms:  soft  fibroma  (fibroma  molluscum) 
inif  \i»ni  tibrcima  (keloid), 

FiiTRMMA  m(»llus('i;m, — The  tumors  are  cirriinifieril>od  or  diffuse;  they  are 
f'flpR  multiple  and  both  forms  frcqneiitlv  hccwy  in  the  same  indivithmL     The 
firciiinscrribed  tumors  are  soft,  sessile,  or  pedimcidated  tnmorsj  varying  in  size 
from  an  eightb  of  an  inch  to  an  inch  or  more  in  diameter.     They  are  covered 
with  normal  skin*     They  sometimes  oceiir  in  large  numbers  in  the  mmc  indi- 
riilnah  seattered  all  over  the  trimk  and  extremities.     The  dilTiise  form  eausea 
a  [jceuliar  thickening  of  the  skin 
I  iDiI  subciitaueoiis   tissues   such 
tbi  tlie  skin    hangs   in   Iot>se, 
Iwfl  fiJtls   from   tlie   face,    the 
»*«lp,  die  tnink,  or  olse where 
mnk  penduhi)^  *ir  very  lart^^e 
I  tumon  may  be  formed,  weigh- 
ing numy  fxnmds,  hanging  from 
the  general  integument,   Thetn- 
nidrss  tii^uiilly  grow  slowly,  and 
tin  not  at  all  iiiterfere  with  the 
iiniltJi  of  the  individuaL     The 
deimmitie^  pn»dnced  are  somo- 
tmifs  ejrtraordinary.      In   cer- 
Um  VRM*»    condii nations    occur 
vtth  angioma   and  lymjiluingi- 
i;  pigwiented  and  hairy  tn- 
[ii»«  iin*  ibiis  p^o^Iuce^h 

cuiHK — A  hard  fibruma 
»kin  and  snhcittaneous 
Keloid  nsually  devel- 
.  sears  or  may  c»ccur  spon- 
ly.  It  fonns  a  pink  or 
nil  firm,  rather  flat  or  slightly 
nonva^ular  mass  *4 
fibrcjiis  tissue.  Follow- 
litiniii  or  wounds,  it  takes 
of  the  scar,  growt? 
-  .,  and  send^  out  prolonga- 
limK  inlo  the  gurrounding  skin. 
firing  fri  the  feeble  blood  tjup- 
P  ph,  it  m  proDe  to  uUrerate  from 

1  ilijdit  trnninafisms.'  After  operative  removal,  keloid  recurs  almost  invariably  if 
tmtlefiaki*n  in  early  or  middle  life.  In  ohl  age  keloid  sonietiuies  imdergoes  atro- 
l>liy.  and  may  l>o  rc*moved  with  a  fair  chance  of  cure.  Krdoid,  as  well  as  otiier 
fonng  uf  fibrous  tnnior,  is  more  fret|uent  in  the  negro  than  in  the  white  race. 


1 1  o.  05* — F iiiii u M A   \un.i. u wf  u w .      [  S  L  w    V  urk  iJ oapital, 
servJi'p  <if  Dr  Murray.) 


in  length  and  tliickness.     In  si f nation  they  corre^^jiund  to  a  nervp  trunk,  H 
or  small;  they  htq  movaI>k%  hard,  often  very  sensitive  and  painful.     (See  , 
roma.)     The  tendefj  painful,  biilljons  tumors  growing  on  Hie  divided  ei 
nerve  trunks  in  the  Htuaijjs  of  uui]iutntt<I  liud>s  nn^  tihroniata,  thoiisrh  rliey  i 
times  contjiin  nerve  iiljerg  ui  new  fonuation.     In  the  internal  orirtms 
jiionest  exjiiiiple  of  fibronm  is  the  fibroma  of  the  uterus^  occurring  iisuu 
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eombmatiOB  with  the  unstriped  nmscle  lil>ers  of  that  organ — fibro-myoma.  The 
tumors  are  single  or  multiple.  Tliey  may  be  aiibmucoiigj  subperitoneal,  or 
intramtiral ;  they  occur  chiefly  in  the  body  and  near  the  f iiufliia  of  tbe  organj 
rifely  near  the  cervix,  and  of  any  size  from  that  of  a  pea  to  tJiat  uf  a  fetus 
at  term  or  larger  (see  Myoma )< 

Peeiosteal  Fibkoma*^ — Periosteal  fibroma  is  not  uncommon  in  tbe  nasal 
{mm  and  antrum  of  Iligbmrirc*     They  are  known  as  fibrous  polypi,  and  may 

i^sch  a  eoosiderable  ske,  obstruct- 
ing the  nasal  fossti*  and  causing  de- 

funtiities  of  the  bones  of  the  face 

(m  Face). 
Fibroma  occurs  in  combination 

viih   other    tumors:    fibro-llpoinaj 

jibfoitiyoma.    fibn>sartf>nui,    fibro- 

seiiroiua,     fibro-angioma,     fihro- 

hiripliH  lipoma, 

Xyxoma, — A  tumor  containing 
1 1  ddt  tissue  composed  of  stellate 

niideflted  cells  with  delicate  inter- 
kin^  processes    connecting    tliem 

fith  oilier  similar  cells  embedded 

in  i  jelly  like  stroma  having  a  loose 

fibfpons  reticulum.     This  tis:^ue  is 

csibn'onal  in  type,  and  is  found  in 

tb  umbilical  cord.     Myxoma  oc- 

nirsas  a  distinct  tumor  rarely,  hut 

isia>mmon  form  of  degeneration 
I  in  l!jeeonneeti%'e- tissue  ttmiors,  both 

Irn'um  and  malignant,  notably  in 

fibroma,  lipoma,  and  sarcoma  and 
'  enelondroma.     They  are  found  in 

tie  same  situations  as  are  fibroma- 

ti,  and  in  many  in^^tances  are,  no 

doubt,  fibromata  wliich  have  under- 
I  pm  this    form    of    dcgcneratii>u. 

Tliev  may  be  met  with  in  the  brain  and  its  membranes.     Generally  myxomata 

lit  benign  tumors,  but  they  not  rarely  Wcouio  converted  into  sarcomata,  and 

iniy  form  metastases  and  reenr  after  removai 
Enchondroina'^ — Chondroma, — Tinnors  of  this  tyjie  are  composed  of  cartilage, 

nuailr  hyaline  cartilage^  less  conunonly  fibro-eartilage.     Cartilaginous  tumors 

irise  ia  two  ways:  from  cartilage  or  bone  (exchondroma)  and  from  eonnect- 

m  tissue  (enchondroma)*     The  first  class  may  grow  froui  normal  cartilage 

mywliere  in  tbe  body.     The  treats  <if  prtKlilfetiim  are  tlie  f^jiiphyseal  jimctiona 

of  lb  long  iMiines,  tlie  costochondral  jimetions,  the  fingers^  the  periosteum  and 


Fio.  67.^Haiid  Fjrroma  of  the  Lobulk  or  TifE 
Ear  (Kt:t^tt7),  The  formotfon  of  keloid  lumors 
ia  pecuUarly  common  in  thr -African  race.  In 
thlH  etwe  it  foljnwed  p?rfcirifctifni  rtf  the'  lobiilc  of 
the  ear  made  for  ths  mHi_»rtioTi  *>f  an  eikr-ring.  A 
similar  tuuior  forro&cl  in  the  lobule  of  the  opj>osIte 
ear. 
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the  medulla  of  boneSj  the  sjne  bond  roses.  As  mixed  tumors  containing  cHrtilai 
they  occur  in  the  nmiimiaj  the  parotid  gland,  the  thyroid,  the  kidiif^y,  and  tl 
testis.  When  develoj^ed  from  connective  tissue,  or  from  displaced  cartilage  cell 
they  occur  in  the  akin  and  internal  organs.  They  form  hard  mKliilar  tumoi 
usually  painlees  and  of  slow  growth.  They  are  often  multiple,  and  may  mU 
large  numbers  in  the  same  individim].  They  usually  appear  in  youii|jp  persoi 
When  they  grow  at  the  junction  of  the  t^ynovial  mend)rane  of  n  joint  wi 
its  cartilage  (eeehondrosie)  they  may  become  detached  and  form  loose  bodi( 


Fna.  68. — Fibroma  Growing  in  thv.  Boi-t  Pauth  oveh  the  KsKf^JoiXT.     Tin's  tunior  Imd  umicif^ 
calcificaticii^     It.  was  a  wry  tuvrd  tumor.     (Collection  of  Dr.  Ilitzrot.)  - 

or  "floating  cartilnges/'  so  called.  These  bodies  may  alsn  ari^e  hy  the  fom 
tion  of  curtilage  in  the  synovia]  tufts  of  the  jtnut,  Ix^eouiiug  detttehed  I  hey  a 
form  floating  bodies.     Such  detached  chondromata  may  also  be  found  in  1 
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tntnini,  frontal  sinus,  and  ethmoidal  cells.  Chondroma ta  are  prone  to  niucoua 
d^generntion,  thns  cavities  and  cjsts  are  formed  in  the  tumor,  Tliej  in  ay 
imdeTgo  ossification,  complete  or  partial.  They  are  usually  benign  tumors, 
tot  may  raroly  form  me* 


Fiif,  6!*,-  ,\  |4H>MA  IN  Tni:  V*tv\ATi  .\i.  Sv.m  k.  a  rare ^iTutit inn. 
Tht^  |mti<'iit  v,ns  11  bfiv  afi;i'<J  thirteen  yc^tir«.  Tbe  tumor  wna 
firHt  nl>^or\<-)l  vvlien  ho  whs  fnur  yeara  old;  and  during:  the 
yr'ar  prcr^fdiiiK  itw  ri'inovaJ  it  liud  dttuh]i<d  iii  siie.  (Case  of 
Dr.  Ellsworth  Elivit,) 


lafitaaes.  The  most  fre- 
quent combinations  ivith 
olhet  tumors  are  osteochon- 
JnHiiata  and  chondrosar- 
cinuftta*  The  parotid  and 
leal  icu  1  a  r  t  u  mors  conta  i  u- 
mg  cartilage  are  often  sar- 
foiuiita  or  mixed  trnnors 
coatiittiJig  a  variety  of  tis- 
loe  elioients. 

Ofteoma — Bony  Tumors. 
— O^re^Jtiiata    Ui^ually    dt-^ 
telop  from  Iwme  or  carti- 
lage, bat  may  arise  from 
other  tissues   by    displace- 
ment of    fetal    bony    elc- 
mmU    iw     from     injury. 
Thog,  bony  tumors  may  lie 
immi  in  the  skin,  mus- 
dffli  leaiJons  and  their  sheaths,  Uie  part»tid  gland  and  te^tiSj  and  even  in  the 
hmn    They  consist  of  dense  bony  tissue  or  of  canccdlous  tissue.     Certain  bony 
tumors  develop  from  the  pcrioatcuni  of  tlio  skull,  which  are  as  hard  and  dense  as 
ivory;  tlicj^  sometimes  grow  in  the  frontid  sinus,  from  the  mastoid  process  and 
I  tb  mgle  of  the  jaw.    The  bony  tumors  composed  of  cancellous  tissue  occur  most 
^eimiMmly  at  the  i*pipbyseal  juncfinns  of  the  Ictng  Ixmea ;   they   arc  covered, 
I  wliilt'  gTiJwing,  with  a  layer  of  cartilage.     They  may  he  pedunculated  tumora, 
I  and  maj  become  detached  by  traumatism*      Bony  outgr<^^'tbs  of  considerable 
j  die  may  occur  at  the  site  of  fractures.     Cavalrymen  sometimes  develop  a  bony 
\tamt  in  llie  adductor  lon^nis  muscle.     A   small   bony   tumor  of  cancellous 
cohered  by  cartilage  somelimes  develops  from  the  dorsal  surface  of  the 
[ternimal  phalanx  of  the  great  toe  in  young  i)ersons  and  children;  the  nail  is 
ptahtd  np  in  front  of  the  tumor*     Some  l>ony  tumors  growing  from  the  jterios* 
I  leimi  jiR>  movable  n{Km  tlie  liooe  l^eneatlu 

Almny  outgrowth  is  usually  called  an  exostoms.     When  developed  in  the 

mt  of  a  bonCj  it  is  spoken  of  as  an  enostoHis,     A  bony  tumor  ae  it  ap- 

iches  The  skin  may  develop  a  bursa  upon  its  surface*     Sometimes  such  a 

I  Wy  outgrowth  arises  from  the  interior  of  a  joint,  and  may  push  the  synovial 

miiibmue  iu  n  p<uieh  before  it.     Tliis  pouch  umy  or  may  not  remain  in  com- 

mimiciiiion  with  the  jront.     Such  burste  contain  clear,  viscid  fluid,  and  some- 

I  Ismail  lo^e  pieces  of  hyaline  cartilage*     A  favorite  site  is  beneath  the 
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ligamentum  patellre.  This  combination  of  a  bony  tumor,  surmounted  by  i 
bursa,  has  received  the  name  exostosis  bursata.  The  diagnosis  of  bony  tumoi 
is  made  from  their  hard  consistence,  their  situation,  their  frequent  attad 
ment  to  and  origin  from  bone,  and  their  slow  growth.  As  already  indicate 
they  may  be  sessile  or  pedunculated,  of  rounded  or  irregular  contour,  eve 
spiny.  Under  the  microscope  they  exhibit  the  histological  characters  of  tn 
bone.  The  X-rays  furnish  valuable  aid  in  determining  the  shape,  size,  an 
attachments  of  bony  tumors,  when  not  superficial. 

Odontoma — Tooth  Tumors. — The   following  description   of  odontomata 
taken  from  an  article  on  tumors  by  Dennis,  "  Dennis's  System  of  Surgery 
vol.  iv,  p.  50 : 

Tlie  tumor  takes  its  origin  from  a  tooth  germ ;  if  the  tumor  arises  from  tl 
enamel  it  is  termed  an  epithelial  odontoma;  if  from  the  fibrous  tissue,  a  fibro 
odontoma;  if  from  the  tooth  follicle,  a  follicular  odontoma;  if  from  the  too 
cement,  a  cementoma;  if  from  the  crown  of  the  tooth,  a  radicular  odontoma; 
from  all  the  tooth  structure,  it  is  termed  composite  odontoma.  The  epithelial  odo 
toma  usually  occurs  about  the  twentieth  year,  and  is  generally  found  in  connecti< 
with  the  horizontal  portion  of  the  inferior  maxilla.  The  tumor  is  inclosed  in 
capsule,  witliin  which  are  the  multiple  and  diminutive  cysts  var\'ing  in  size  ai 
shape  and  containing  a  coffee-colored  mucoid  fluid.  The  histological  structure  co 
sists  of  columns  of  epithelium  which  divide  and  subdivide,  and  in  some  cm 
brandies  of  one  column  arc  ingrafted  upon  tliat  of  another.  If  ulceration  occu 
in  the  mucous  membrane,  the  appearance  is  very  similar  to*  epithelioma,  for  whi 
it  must  not  be  mistaken. 

The  fibrous  odontoma  consists  of  a  tooth  contained  in  its  sac,  which  has  becor 
so  thickened  by  the  deposit  of  fibrous  tissue  that  it  will  not  permit  the  escape 
the  tooth.  In  consequence  of  this  environment  the  development  of  the  tooth 
arrested.  In  the  meshes  of  the  fibrous  sac  chalky  concretions  are  often  deposit* 
This  variety  of  odontoma  may  be  situated  in  the  ramus  of  the  jaw,  or  in  tl 
maxillary  j)ortion  and  project  into  the  antrum,  especially  in  children  at  the  tii 
of  the  eruption  of  the  se(M)nd  teeth. 

The  follicular  odontoma  is  a  tumor  occurring  between  the  tenth  and  twentie 
years,  and  is  formed  by  the  union  of  several  denticles.  The  capsules  connect  wi 
each  other  and  ossification  occurs  in  the  membrane.  Thus  the  union  of  sevei 
denticles  forms  a  compound  follicular  odontoma,  and  when  one  tooth  alone 
involved  a  simple  follicular  odontoma  is  developed.  The  latter  may  involve  ti 
permanent  teeth,  notably  the  molars.  If  the  wall  of  the  cyst  is  very  attenuate 
eggshell  crepitation  may  be  present.  The  cyst  contains  the  tooth  surrounded  1 
a  viscid  fluid.  The  tooth  may  be  found  in  its  pro])er  position,  or  may  be  turn* 
upon  its  side  or  inverted.  The  cysts  may  be  bilateral  or  they  may  be  multip 
The  surgeon  should  examine  to  see  if  the  tooth  has  appeared,  as  its  absence  poii 
to  the  diagnosis  of  a  follicular  odontoma,  since  this  variety  can  only  exist  in  co 
nection  with  the  nonappearance  of  a  tootli  or  teeth. 

Cementoma  is  a  tumor  composed  of  a  tooth  which  is  lodged  in  a  hard  substan 
like  cementum  and  surrounded  by  a  ca])sulo,  which  is  not  only  enlarged  but  ve 
much  thickened  by  the  increase  of  fibrous  tissue.    A  radicular  odontoma  is  a  turn 
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cwnpoeed  of  dentine  and  cementum,  and  grows  from  the  roots  of  the  tooth,  since 
in  the  process  of  evolution  the  crown  of  the  tooth  is  already  formed.  The  com- 
fosite  odontoma  is  composed  of  the  different  structures  which  enter  into  the  forma- 
tion of  a  tooth.  Usually  several  tooth  germs  are  united  so  as  to  form  an  irregular 
mass  which  bears  but  little  resemblance  to  a  human  tooth.  The  tumor  is  situated, 
in  about  two  thirds  of  the  cases,  in  tJie  ramus  of  the  jaw,  and  in  the  other  third 
in  the  maxilla.  If  it  springs  from  the  upper  jaw  it  may  invade  the  antrum  and 
produce  deformity  of  the  face. 

The  diagnosis  of  these  tumors  connected  with  the  teeth  is  to  be  made  from 
the  youth  of  the  patient;  the  situation  of  the  tumor;  the  absence  of  the  ordinary 
signs  of  malignancy.  A  central  sarcoma  of  the  giant-celled  variety  in  the  lower 
jaw,  where  the  cortical  layer  of  bone  is  preserved,  although  dilated,  may  lead 
to  confusion  even  after  the  tumor  is  removed;  since  tissues  resembling  sar- 
coma, including  giant  cells,  are  often  found  in  growing  bone.  (For  Osteo- 
sarcoma, see  Sarcoma.) 

Angioma. — Tumors  containing,  or  consisting  of,  abnormally  developed  blood- 
vessels. Three  forms  exist:  (1)  Angioma  simplex;  (2)  Cavernous  angioma; 
(3)  Cirsoid  aneurism. 

1.  Angioma  Simplex  (Nevus  vascvlosus) — Plexiform  Angioma — 
TEu:iGiECTA8is  (Birth-mark). — A  flat  or  slightly  elevated  tumor,  usually  of 
the  skin,  congenital,  or  developed  during  infancy.  The  tumor  is  pink,  red,  or 
Uue  in  color,  according  to  the  preponderance  of  arteries  or  veins  in  its  struc- 
ture, and  is  sharply  circumscribed.  It  contains  numerous  capillaries  and  small 
vessels  arranged  in  a  tortuous  manner  in  the  skin.  These  growths  occur  with 
especial  frequency  upon  the  face  and  scalp.  The  area  covered  varies  in  size 
from  a  fraction  of  an  inch  in  diameter  to  a  large  portion  of  the  trunk  or  an 
extremity.  The  tumor  may  remain  of  the  same  size  or  grow  in  extent  slowly 
w  rapidly.  Sometimes  nevi  are  covered  by  a  thick  growth  of  Iiair,  resembling 
tte  fur  of  a  cat  or  monkey.  Their  occurrence  is  sometimes  attributed  by  mothers 
to  mental  impressions  during  pregnancy.  The  diagnosis  is  simple  from  the 
foregoing  description. 

2.  Cavernous  Angioma. — This  tumor  occurs  in  the  subcutaneous  tissues 
ttd  in  the  internal  organs,  the  liver,  spleen,  and  kidney,  as  well  as  in  the 
brain  and  in  the  bones.  The  tissue  of  which  these  tumors  are  composed  re- 
sembles that  of  the  corpus  cavemosum  penis — that  is  to  say,  the  blood  flows 
through  intercommunicating  vascular  spaces  rather  than  narrow  channels. 
The  vessels  and  spaces  are  very  much  larger  than  is  the  case  with  nevus. 
The  disease  is  congenital  or  developed  in  infancy  (except  that  it  may  develop 
m  the  internal  organs  of  old  persons),  and  tends  to  increase  in  size.  The  skin 
is  nonnal  or  blue  in  color  over  the  tumor;  the  tumor  may  pulsate.  When 
impressed  with  the  fingers  the  blood  is  readily  squeezed  out  of  the  vessels, 
hot  when  the  pressure  ceases,  immediately  returns  and  the  tumor  resumes 
Its  fonner  size.  Sometimes  these  tumors  are  very  large,  and,  if  wounded, 
•wious  or  fatal  bleeding  may  occur. 


^6  V^^HV  TntlOBB 

3<  Cirsoid  Akeueism — Aneurysma  Rackmosum — Ancuoma  Anvi 
Racemosum — Anelteism  by  Anastumosis. — A  tmnor  composed  of  4 
geries  of  dilated  tortiimis^  arteriest  The  moist  frequent  ntc  is  the  scalj 
face.  The  branches — namely,  of  the  external  carotid  artery^and  of  1 
the  temporal  is  most  often  affected.  It  occasionally  appears  ujw^ii  thaj 
and  fingers.     It  is  more  frequent  in  women  than  in  men,  and  m  a  m 


Fio*  70,—CAVt.Hyif^vs  A\4;joma,  (\  int.  knit  a  i.,     Tho  chiJd  had  an  extciiKive  area  involvins  IJ^ 

the?  frjfcKoad^  and  the  eyelids. 


Note. — She  wns  sent  to  me  by  Dr.  John  E,  Werks.  The  tumor  w^s  caiiteri«ecl  by  Df. 
MeHurtn*y  In  the  Rrxwevelt  IlimpitaL  Th*«  black  Hfvii  ehowti  itv  tin*  picture  tmd  b«*n  Cfliitt-rii 
the  aotual  cautory  one  ^"eek  bt^fnre  the  picture  wn»  tnken.  No  (nArke<1  improvement  couhl  bpfl 
bv  this  meami  and  I  belicrve  the  tliild  »ub«e4iuently  diinl  from  bemurrhagc,  (CoEk'Cllun  of  JJfi 
McBumey.) 

of  early  life — ten  io  thirt^'-fivo  yeiirs.     The  dilated,  tortnons,  and  thi^ 
arteries  form  a  not  very  prominent  ttinior;  the  surface  is  uneven  or 
and  thelx>nndaries  are  somewhat  irregular  in  outline.    Often  lar^  tortuoj 
seig  can  be  seen  or  felt  running  from  the  periphery  toward  the  centralj 
The  skin  is  usually  somewhat  movable  over  the  vessels  beneath,  but  at  ] 
it  may  l>e  adherent     The  tumor  ij^  soft  and  compressihlo,  pulsates  disti 
and  a  soft  nnirnmr  may  he  heard  over  it  upon  auscultation*     The  di 
to  l>e  distiufTUit^liei]  frf»m 
tory  of  injury,  by  tlie  fae 
and  shows  a  more  marked  murmur  on  auscultation  and  often  a  tbrill 


V  he  heard  over  it  upon  auscultation*     The  diai 

II  an  arterifj-veUdUs  aneurism  hy  the  alifieuce  of  J 
et  thai  the  latter  disease  is  of  m<»rc  rapid  develof 
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trterio-Teuous  anenri&ra  tlje  arteries  ]piielin|jj  to  the  central  tutiior  are  not 
Jilatetl,  aiid  in  tliis  latter  atTtTtiun,  if  tin*  point  of  cfjiiiumnication  between 
the  artery  and  the  vein  can  be  fnund,  ]irey8nre  upon  it  will  slop  the  pulsa- 
tion ami  the  murniiir.  Angioma  sometimes  oeeurs  in  conjljination  with 
idler  forms  of  tumor,  notably  with  fibroma,  lipoma,  ]yni|>bangionia,  and 
sarconia, 

LymphatigionLa.^ — In  these  tnniors  dilated  lymph  TPssels  exist  aa  dilnt€>d 

liWI^vesek  do  in  the  angioniata.     Tbcy  may  be  divided  into  tliree  classes: 

L  Lymphangioma  Simplex  or  Lymi*hatio   Nevus. — Tho  tumors  may 

occur  in  various  parts  of  the  br>dy.     Their  most  common  sites  are  the  skin,  the 

muo>u3    membrane^     and     the 

libcutaneous  tissues.   They  are 

ffniiid  ill  the  tongUL%  producing 

\y  condition  kntn\^  as  marro- 

fjlmtaf   in    which   the    tongue 

iMjeoiues  so  much  enlarged  that 

it  cannot  he   retained    in   the 

niootli.     A   similar   condition 

Dffiifi  in  the  lips,  and  produces 

tliickfniiig     and     deformity — 

mno'uclieilia.    A  dilatation  and 

ioeit'ii^e  in  number  of  lymph 

m»*\%  with  thickening  of  their 

Wills,  is  a  part  of  elephant ia- 

m  TLe  neek,  the  groin,  ami 

h  axilla  are  occasional  sites. 

The  tumor  may   be   large    or 

fliiall     It    is    soft    and    com- 

pre^ible.     The  dilated  lymph 

vmok  may  sometimes  be  felt 

lib  a  bundle   of   soft   worms 

biWcUh   the    skin*      The    skin 

luiy  be    normal    or    pink    in 

erilur  over  tiie  t  union     The  dis- 

ttse  i^  not  attended  by  pain. 

If  wounded,    a    lymph    fistula 

nil?  resultj  with  a  continuous 

dnining   away    of    a    watery 

fliml,  nstially  clear,  sonietiuies 

milky, 

I  f'ArEBNOUS  LYMPHANoroMA   (Congenital  Lymphangiedasis), — In  cav- 
ernous lymphangioma  the  lymph  ebannels   are  dilated  into  large  spaces  by 

thuuiiog  and  final  disappearance  of  their  w^alls.     The  walls  of  neighboring 

veins  iiiay  also  give  way^  the  cavities  then  become  filled  with  blood. 


Fig.  7L^Mixei>  Vf:noxt3  anp  LrMPKAxotr>MA  of  tub 
Face:,  A  confft^nital  tumor  which  hati  vt» n' jiJuwIj  jn- 
creasptl  in  si^fs  Large  c|i]ati?(l  vetiinj.s  tspuees  showpd 
blue  through  the*  skin  iif  the  face.  Tumor  inoperable^ 
(Collection  of  Dr.  Charles  MeBivmey.) 
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3.  C^YSTic  Lymphangioma. — Cystic  lynipliangionia  occurs  most  often  as 
a  congenital  tumor  of  the  neck  in  the  submaxillary  region.  The  cyst  is  some- 
times multilocular  and  of  uneven  surface,  the  wall  may  be  thin  and  the  tumor 
translucent,  or  thick  and  dense,  resembling  the  condition  of  elephantiasia. 
The  cyst  may  grow  slowly  or  rapidly ;  in  tlie  latter  case  the  tumor  may  hang 
down  as  far  as  the  clavicle,  or  on  the  shoulder  and  extend  upward  to  the 
zygoma.  Severe  or  even  fatal  pressure  symptoms  may  be  produced  in  the 
larynx,  trachea,  esophagus.  Fluctuation  is  usually  appreciable,  but  may  be 
obscured  on  account  of  the  extreme  tension  of  the  fluid.  Pulsation  may  be 
felt  where  the  cyst  overlies  the  vessels.  Similar  tumors  may  occur  at  the 
back  of  the  neck,  beneath  the  occiput,  and  in  the  axilla.  These  cystic  lym- 
phangiomata  often  become  inflamed;  after  the  subsidence  of  the  inflamma- 
tion cure  may  follow  by  atrophic  changes  in  the  cyst  wall. 

Glioma. — ^These  timiors  occur  in  the  central  nervous  system,  in  the  brain, 
much  less  often  in  the  spinal  cord.  They  consist  of  that  form  of  connective 
tissue  which  forms  the  framework  of  the  central  nervous  system  (neuroglia). 
They  are  soft  or  semifluid  tumors,  usually  with  imperfectly  marked  boundaries. 
According  as  they  are  more  or  less  vascular,  they  are  red,  grayish-white,  or  gray 
in  color.  They  may  be  so  vascular  as  to  resemble  angiomata.  They  do  not 
form  metastases.  Certain  forms  of  glioma  are  found  to  consist  of  ganglionic 
nerve  cells  and  newly  formed  nerve  fibers  (Ziegler,  Klebs,  Heller). 

Neuroma  (see  Neuro-fibroma). 

Flexiform  Neuroma. — A  peculiar  degenerative  change  in  the  sheaths  ol 
peripheral  nerves  such  that  they  become  enlarged,  thickened,  tortuous,  and 
may  form  a  considerable  tumor  beneath  the  skin.  They  commonly  occur  in 
conjunction  with  pigmentation  of  the  skin  and  the  development  of  hair — ^in 
fact,  beneath  a  hairy  mole — in  some  cases  without  these  accompaniments.  The 
tumor  may  involve  the  trunk  of  one  or  several  nerves.  The  mass  of  convo- 
luted nerves  resembles  in  appearance  a  bunch  of  white  worms  with  bullwus 
enlargements  here  and  there  on  individual  trunks.  In  many  cases  the  sheaths 
of  the  nerves  have  undergone  mucous  degeneration,  and  may  be  almost  trans- 
lucent. They  are  almost  confined  to  the  subcutaneous  tissues,  and  occur  in 
various  situations.  According  to  Bruns,  in  forty  cases  the  tumor  occurred 
fifteen  times  on  the  temples  and  upper  eyelid;  eight  times  in  the  back  part 
of  the  neck ;  three  times  on  the  nose  and  cheek ;  four  times  beneath  the  jaw 
and  front  part  of  the  neck;  seven  times  on  the  breast  and  back,  and  three 
times  on  the  extremities  (Tillmanns).  In  two  cases  which  I  have  seen  one 
formed  a  slightly  rounded  bulging  tumor  four  inches  in  diameter  in  the  dorsal 
region  of  the  back  to  one  side  of  the  middle  line.  The  tumor  was  soft,  almoet 
fluctuating,  and  thought  before  operation  a  lipoma.  In  the  second  case  a  soft, 
bulging  mass  could  be  seen  and  felt  in  the  submaxillary  region  extending  well 
down  to  the  clavicle.  (Case  of  Dr.  Rol)ert  Abbe.  See  Tumors  of  the  Neck.) 
Both  cases  were  in  cliildren.     In  neither  was  pigmentation  or  hairiness  present 

Plexiform  neuromata  may  form  tumors  of  considerable  size;  they  are  no 


ilijrniiii^  and   arc*  m^t    iisiiully   |uiiiifnl»      True  iicaromatji — that  h,   tumors 
tuatlp  up  iu  part  of  newly  fijrmetl  nervo  clnmetit^i — are  ran?.     They  may,  how- 
ever, iK'Cur  ill  the  trunks  of  thr  periphoral  lUTvng  aj^  tumors  formtMl  uf  uiodul- 
laled  or  noinuedul lilted  uerve  tihers,   and   may  form   tumors  of  considerable 
&ut*.    They  may  be  painful.     Another  form  of  neuroma  containing  ganglionic 
Ut^rve  eelU,  known  as  gangUonic  neuroma^  U  rarely  observed  in  the  brain  and 
%\mn\  cord  J  in  the  testis  and  ovary,  and  in  the  Bym  pathetic  nervous  sysitem- 
Tliese  tumors  are  usually  of  slow  growth  and  benignj  rarely  malignant,    Fibro- 
ueummata  may  undergo  sarcomatous  degeneration,  and  primary  sarcoma  of 
llie  nerve  trunk  a  also  occurs. 

Myoma — Muscle  Tminor.— Muscle  tumor  occurs  in  two  forms:  The  one  con- 
sists of  unstriped  muscle  fiber,  myoraa-lsevicellulare  (leiomyoma),  and  rhabdo- 


Fio.  72.— Submucous  Fiuhu-myo^ja  of  twe  Uterus.     (New  York  Hospital  coUectioiiO 

mroma,  myonm-strio-cellulare,  which  consists  of  muscde  of  the  striped  variety. 

Tie  foniier  is  very  common,  tlic  latter  very  rare.     Myoum  of  the  unstrijjed 

mkty  consists  of  bundles  of  unstriped  muscular  tilKTs  variously  arranged  and 

D^nally  combined  with  a  greater  or  less  amount  of  ordinary  fibrous  tissue. 

The  HiHscle  cells  can  be  distinguished  from  the  fibrous  tissue  by  their  nuclei, 

tteif  long,  spindle  shape^  and  their  arrangement  in  huntllcs  or  whorls.     They 

omiT  tiinst  often  in  the  uterus  (see  Fibro-myoma)  and  in  the  muscular  coats 

of  the  intestinal   tract,   occasionally   from   the   muscular  coat  of  the   blood- 

lasek*    The  tumors  are  nodular  and  of  firm  consistence.     They  are  usually 

rfdoir  growthj  but  may  in  time  attain  an  enormous  size.     Occasionally  they 

\gFOW  quite   rapidly.      Uterine   myomata   caus^   various   symptoms— bleeding, 

jircsiitrB  symptoms  upon  the  bladder,  rectum,  and  uterus^  and  interference 

wmih  pregnancy.     These  tumors  are  prone  to  various  forma  of  degeneration — - 


Fia*    74*^ FlUHO'MYOMA    ciF    TIIK     I'tKHUS    with     DoUULE     HKMATO-SALPmX, 

(New  York  Ho^pLta]^  ser\'ice  of  Dr,  F,  tL  AI*fkoe.) 
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jtee.    The  disease  is  cliaracterized  by  progresBive  enlargeraent  of  the  lymph 

nod***  tLroiighout  the  body.     By  the  formation  of  nodular  raaases  of  hyper- 
plastic Ivniphoid  tissue  m  the  lymphatic  vessels  of  various  tissues  and  organs. 

By  (enlargement  of  the  spleen^  of  a  variable  degree,  due  to  the  fonuatiou  of 

]mpb*Hd  tissue  in  its  subatanee;  usually  the* spleen  is  considerably  increased 

in  m^    By  a  slowly  or  rapidly  progressive  anemia  (loss  of  rc*d  cells  and  of 

tenw^lohin).     By  a  noniial  or 

Jbiflished    number    of    leuco- 

etles.     (In   certain  cases   and 

times  the  white  cells  may  be 

moderately    increased,    but    the 

imrepe  does   not  exceed   that 

found  in   inflammatory   condi- 

litma,  and  never  approachei? 
Ithitfonnd  in  leukemia ).      In 

mm^  casses  by  acute  febrile  at- 

\Mh  of  variable  duration.  By 
I  iloir  or  rapid  loss  of  fiesh  and 

8lr('Q|:th*  and   finally  by  death 

fnmi  tul*ereuIosis  or  from   the 

W'al  mechanical  effects  of  the 
I  mwaes  of  lymphoid  tisane  press- 
'  ing  ufMYu  tlie  air  passages,  etc. ; 

(rum  simip  intercurrent  disease 

either  than  tuljerculoais;  from 
[  exiuantiaQ, 

Tbe  disease  begins   by   the 
j  simnltaiieous  or  successive  en- 

ittTfement  of  h^nph  gland  «ij  usu- 

ill?  on  one  side  of  the  neck; 
jttie  ^ands    upon    the    opposite 

liilptfjcn  enlarge,  and  the  whole 
Idm  is  affeete^l  at  once,  and 
jrfteD  quite  suddenly.     The   axillary,   mediastinal,   mesenteric,    and   inguinal 

fliudg  are  successively  involved,  and  masses  of  new  lymphoid  tissues  later 

[ippear  in   various  tissues   and   organs.     Kotro{>eritoneal   and   mesenteric   tu- 

^m  f4  this   kind   may   reach   a   considerable   size,   and    l>e   easily    palpable 

mgh    the   abdominal    walb      The   glanda   are   round j    soft,    or  firm,    and 
Ijnnihk'  upon  one  another  and  upon  tlie  surround in|t^  parts  until  a  late  stage 

ibe  disease^  when  they  may  k*eouie  fused  by  pt^riadcnitis,  rarely  by  dis- 
i/ipparatiee  of  their  capsnlcs.     They  are  painless  and  insensitivcj  and  cause 

Etnrenienee  from  deformity  and  pressure.     The  individual  glands  vary  in 
from  that  of  a  pea  to  that  of  an  apple.     The  skin  remains  normal  over 


Fio.  75. — Recuhrknt  Lywpho-barcoma  with  Multi- 
ple LocAUzATioNS  (Hcipa&iN'n  Dii4EAHc).  (Ccilteo- 
tion  of  Dr,  L.  W.  Hotchkias^   Bellevue  HospitalO 
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Tho  groi\iIi  of  the  glancls  and  tlio  infection  of  new  sots  of  glands 
Btea(i>%  slowly  progressive  process*  The  glands  of  a  region  beewmc  eo 
to  a  certain  size,  and  may  change  but  little  for  weeks  or  niontlis.  Su 
they  begin  to  grow  quite  rapidly,  new  tnmors  appear  in  the  region 
involved  J  and  new  sets  of  glan  ds 'en  1  urge  in  other  regions.  The  glands  i 
suppurate  or  hreuk  down  or  beeoine  cheesy,  T  lie  re  is  no  tendency  t^ 
t ration  of  tlie  surrounding  stnichiro.^  nor  can  a  continuity  of  new  lymj 
tissue  formation  be  traced  from  one  set  of  glands  to  a  neigliboring  chi 
these  two  lattrr  traits  the  disease  differs  from  true  lyniiihr^sarcunja.  | 
The  hisitdorjieal  strticture  of  the  glands  cannot  be  diiferentiateij 
an  ordinary  lymphutie  hyperplasia.  In  the  soft  form  the  gland 
pink    or    reddish    gray    on    sect  ion,    and    very    soft       M  icroscopicai 

enormous  ineroa 
lymph  corpU5elea| 
served  (small  as 
dium-sized  lympb 
a  few  }M.dynnc]ea 
cocytea),  small  | 
cells,  epithelioid] 
and  eosino[jhile 
Tbe  l;^Tnph  path 
obliterated  in  tbe 
stages  and  in  n 
progressive  forms] 
disoase.  The  pfl 
of  eosinophile  eelft 
garded  by  Dietric 
Fiseher  as  of  dl 
tie  importance  (El 
111  the  bard  foil 
lymphoid  cells  ara 
ly  rci>laced  by  a] 
tibruus  reticnlumJ 
gbimls  are  nearm 
on  section,  small^ 
of  firm  consi 
Both  forms  may| 
side  by  side,  Tl 
form  is  probal 
older  phase  o| 
prcjeess. 

The  patients  are  naually  young— ten  to  forty  years  of  age.  Tn  adi 
life  the  disease  occurSj  but  is  uneonunon.  In  the  more  rapid  eases  there] 
from  time  to  time  sharp  attacks  of  fever^  lasting  a  few  days  or  a  fortnij 


(NoNPAHAflTii  Jc,  Elephantiasis).     (Medical  service,  New  York 
Hc^pitat,  Df,  Peabody,) 
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I  fvm  l^^ngcr,     Tlif*  trmperntnre  rhc's  gradual ly,  and  may  rea<4i  104^-105"  F. 
iy  local  cntiditiffiis  remain   iiiK-fiaiiged-     The  fever  usually   subsideH  sud- 
di'nlyt  ft«*l  'lie  fnident  ntaj  aloioist  resume  tm  ordinary  heahli.     During  these 
{fbriie  attacks  pure  cult  urea  of 
c;[iip]iy!*:icoccus  pyogenes  aureus 
Itrtve  ^^  cultivated  from  the 
liliHxi  and   froni   tlie   subiitQiiee 
(4  ih  t'tdargt^fl    ghinds.      The 
cotidilioii  was  not  attended  hy 
)  sifjipt^rutitni.     Different  observ- 
lmTifii»'<i  tile  presence  of  py4> 
gi*flic  p'TTUB  vorionsly,    Ebstein, 
'  YA,  ani!  others  consider  this  an 
[i^'atial  factor  in  the  disease; 
[Fiidwir  as  a  mixed  infection. 

Ai  til©   disease   progresBes, 

[  manatinn,    ancmiHj    anorexia, 

Idinrrba,  edema  of  the  extrem- 

itit'js  and   ascites,   cough   and 

dtjftju'a  from  pressure  upon  the 

tmdK^a  or  \ip>n  the  recurrent 

h«rTBwt"iil    nerves,    are    added. 

JFitftl  ikspueii    from    pressure 

[K  I'liliii^^d  mediastinal  gland-^ 

[iMjij  ^KTiir  before   the  genoni] 

Iciiiiilition  is  seriously  imijaired* 

[I  mv  sueh  a  vam  end  fatally, 

[while  the  glands   in   the   neek 

only  iiimlerately  enlarged, 

•lid  the   patient,    a    yoiuli    of 

Ifi^btcpB,  was   still    well    noiir- 

|Bkii  and  in  fair  general  health* 

urns  with  tuherciilofiis  oeetir  not  infrecpiently  in  pfieiidoleiikemia,     Tlic 
-is  ma}'  be  generalized  or  may  atTeet  the  enlarged  glands.     In  certain 
i^  also,  transition  forms  appear  to  exist  between  pseudoleukemia  and  true 
tiptitj^arcQma, 

DiFrnREXTiAi.  DiACNOsrs.^ — If  tuberculosis  is  suspected,  a  gland  ma}'  l>c 

i»mf»viHl,  and  examined  on  section  with  the  naked  eye  and  by  the  microscope 

ifrr  caneous  areiis,  miliary  tnWrcles^  hyaline  degt^neration,  and  tlie  presence  of 

;l«lien4c  bfilli.    Guinea  pigs  may  also  be  inoculated  with  the  fiusi)eeted  tissue, 

ffuni  true  leukemia  tlje  disease  must  Ik^  ditrereutiated  hy  the  marked  leuco- 

eh  m  the  former.     From  IvTnphosnrcomii  by  the  mode  of  growth  and  dis- 

riin,ntion  characteristic  uf  the  sarcomata,  aud  tlie  infiltration  of  surrounding 

ttksai^    Syphilitic  infectiuu  on  the  lip!4  or  interior  of  the  mouth  aud  throat 


Fig.    77. — Uix-khatep    anu    Inopkhahi-e    Barcowa    of 

RlHS,  Fl.KLtnA,  AKD  PtttlCARlMlTM.      DuHLtluH  i*f  gmwt  Jl 

tiluf  mot  1 1  h-H  rm  I  y .     Fi-ina  le  ng^ed  t  wt^n  I  y-eig  h  t .     Ui^  1 1 1 
of  iJr,  1-:  W.  Murray.) 
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is  attended  l\y  sudden,  paiiilpss  enkr|]feiDents  of  the  Ij^nph  nodes.  The  pri 
lesion  is  nsimlly  evidrnL  In  iiiHiniiiniitory  hvpc*rjdasia  of  Iviiipli  ntMJes 
sourec  of  external  irrihitiim  or  infect  ion^ — a  car  ion  9  fiHith,  a  iwdiciilosis  ea 
an  eczema^  a  discharge  from  the  ear^  etc, — will  be  noted.  Acute  inflaniiii 
conditions  of  the  cervieal  lympliatics  follow  a  focus  of  infection  n|Km  tlie 
or  mucous  nienibrane,  or  occur  in  the  course  of  an  aente  infectious  dii 

The  pain  and  other  sigi 
pyogenic  infecticm,  tog 
with  leucocytosisj  estahlis 
diagnosis*  Secondary  i 
noma  ton  a  and  sarcoma  totn 
ease  of  the  cen'^ical  I; 
nodes  follow  a  primary  jtn 
usnally  of  a  quite  evident 
acter.  I  have  seen  but 
eases  of  carcinoma  of 
Ivniph  nodes  of  the  nee 
wliieh  no  primary  foeus  i 
be  found* 

Sarcoma.  —  Sarcomata 
d e vel « *]  m' d  f n  nn  co im e< •t i v< 
sue.      His tol ogi  ca  1  ly    t Lei 
semLle    the    partly    diffei 
ntcd  connect ive   tissues  iX 
embryo,    T!ie  cellular  el 
are  in  excess  of  the  int 
hir  substance^  and  tlie 
ter  of  the  eel  Is  is  often 
nlmonual    and    aberrant 
Certain  types  of  san^oin 
nnquestlonably  the  most 
ly  forma  of  malignant  d 
In  rapidity  of  growth, 
8idioiis  infiltration  of  sun 
ing  tissues;  in  pn^^neioil 
semination  they  are  unef 
by    any    form    of    cam 
Tlieir  early  diagnosis  is 
spondingly    important ; 
tmiatelv,  it  is  in  numv  infl 
correapondingly  difticnll. 
Sarcomata  consist  of  cells  of  various  shapes  and  sizes  embedded  in  a 
lary,  lujniogenet»ns,  myxomatous,  or  reticulated  intercellular  snlvstanc^ 
cells  may  be  small  and  rounds  witli  a  large  nucleus  and  a  sumll  antoimt 


Fit! ,  78 .  — S  A H ro s%  a  o f  ru ts  S » roi' uoei i-ii r, a  d k.    «  \  kI ] .  e ilt^n 
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pitulk'-sliapt't],  stollate,  or  the  celk  nitiy  bo 

In  Efnnc  caaei*  cells  of  various  shapes  are 

in  the  same  tumor.     The  blood  supply  of 


prtfioplasin,  or  round  anil  large^  s 

lirjier  ainl  multinnclear  giant  cells, 

fotifltl  together  and  in  apfjosition 

urct^mata    is    variable    but 

epncraliy  abundant,  the  vr*s- 

icli  are  largely  capillaries; 

tli^y  may  1m?   so  mnneroiig 

tbtfk' tumor  pulsates,  and 

thuB  reemibles  an  anourimn ; 

tberc  may  even  Ix*  an  audi- 

]ih  umrmur.     The  cells  of 

tk^  tumors   are   in   close 

fiintm-t  with   the  ea liber  of 

llu?  bl<)od-vcss<:*Is.      Sareom- 

gttt  poaseas  no  lyiuphatica. 

Tk?e  facts  serve  to  explain 

their  Jisseraination  by  the 

veina  ralher    than    by    the 

iympli  c  h  a  n  n  e  1  s  •      Some 

foniift  of  sarcoma  p<*Bsess  a 

apitle,   and    may    remain 

Iflfig  witliio  it — amiral  os- 

teomrcomai  others  are  in- 
1  iltiititig  Uimors  from  ttie 
jfUrt 

AUhoiigh  sarcomata  nuvy 
I  iicnir  in  any  part  of  Um 
dv,  there  are  certain  seats 
I  of  predilection — the  bones, 
I  tbe  |ii*ric»*teunj,  the  sulwuta- 
|Bhms  ikNucs,  the  skin  ( pig- 

meatd  moles),  the  walls  of 

th  Uinn\  imd  lymph  vessels ; 

LccrUiin  glandular  organs — the  parotid  glaud,  the  testis,  the  ovary  and  the 
ii;  the  brain,  the  fascia,  and  the  intermuscular  planes  of  connective  tissue, 
[Tlicy  are  rarely  primary  in  muscles*     The  retina  and  the  sheaths  of  nerves 

ire  ooeasicmal  sites.     As  noted  elsewherCj  the  various  benign  connective-tissue 

tumoTs  may  imdergo  sarcomatous  degeneration — fibroma,  lipoma,  chondroma, 

€tc— aad  thus  tumors  obtaining  mixed  elements  are  formed.     The  sarcomata 

themselves  imdergo  various  fonus  of  degeneration— mucoid  with  the  formation 

^i  cTi^^  fatty,  caseous,  calcification,  etc* 

Owiug  to  the  presence  of  many  thin-walled  vesseis,  bleeding  often  takes 

plftwintiMhe  substance  of  the  tumnr  or  into  the  cy«tic  cavities,  and  the  s^xralled 

nultgnaat  blood  cyst  is  thus  foruied,     When  the  tumor  invades  the  skin,  idcer- 


FnK  79.  —  M[  i.r  [ 

THK    1  rtUNJS.» 

Burncy.) 


IK   8aBCOMATOT«    NfJDL'LEi*    IN   ^*HE   BftlPJ-  OF 

Juopemble.     ( Collection  of  Dr.  Chariea  Mc- 
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ation,  the  fnniuiHon  of  large  fungating  masses  of  Mt-eding  tissue,  and  sloiig 
are  common.  Bv  growing  into  the  call  her  of  the  veins,  tumor  eelk  entii 
circulation  and  tind  lodgment  in  the  limgs.     If  the  original  gro\Tth  were 

ated  in  tlie  jiortid  systenj 
Imlgmeut  may  take  place  I 
liver.  In  either  ea^e  a  1 
static  tumor  results.  If  tl 
vaded  vein  is  large,  com 
able  tumor  masses  may  1 
off  ami  plug  the  pnlmonai 
terv,  or  he  ratiglit  in  tJiei 
aurienlo-ventricular  orifice 
Sarcoma  may  occur  al 
period  i>f  life;  it  is  eonms^ 
infancy,  yout!i»  and  early  I 
life,  but  may  ai>j>ear,  altl 
less  often,  in  ohl  age.  Ss} 
ata  exhibit  very  varied  df 
of  malignancy-  The  moi 
cellular  elements  predotil 
over  the  in  tercel  hilar  subs 
the  more  malignant  the  tl 
Thus  the  small,  rounds 
sarcoma,  very  rich  in  celll 
poor  in  stroma,  is  an  ed 
ingly  fatal  form,  Thej 
snft,  rapidly  growing  tf 
which  rapidly  infiltrate  tbf 
roinuling  tissnes  and  \m 
early  metastases.  The  pigmented  or  melanotic  sarcoma  is  also  very  fi 
nant,  and  soon  disseminates  itself  throughout  the  body.  The  harder  i 
containing  much  fibrous  tissue  and  fewer  eidls  (fibro-sarcoma)  are  sob 
them  almost  on  tlje  border  line  of  benign  new  growths*  The  sarcomata  1 
occur  in  the  medulla  of  the  long  bones  pfissess  a  capsule,  and  as  long  I 
capsule  remains  unbroken  they  may  be  operated  upon  and  removed  ii| 
fair  prospect  of  cure;  once  the  capsule  is  destroyed  and  the  tumor  I 
to  infiltrate  tlie  snrrounding  tissue,  the  prognosis  is  much  -worse.  Sarcd 
arc  classified  according  to  the  type  of  cells  they  contain  and  the  relatiff 
the  cells  to  the  intercellular  substance*  Combinations  of  the  various 
are  not  uncommon. 

Shall  Rouxi>celled  Sarcoma. — As  a1rea<ly  noted,  smalt  ronndi 
sarctuna  is  one  of  tlie  innst  sur<'lv  and  ni]iidly  fatal  forms  of  nuiHii^naut  diJ 
It  iss  characterized  by  ra]Uil  growth  and  infiUration  of  the  snrruimding  ti| 
early  disaeminutiou  through  the  veins,  and  the  formation  of  metastases  1 


y 


Fifi.  Sn — niEri  nia\i  r-Mfii<\^.\  fnh  ]HF.  Back.  Itmp- 
cmblo.  (roJlccUtJii  uf  L>r.  Cliaflcs  McBumey,  Roose- 
velt Hospital,) 
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I  Ittngs.  liver,  kidneySj  and  el&ewliere.     The  tumor  is  soft^  very  vascular;  its  cut 

ledion  h  white,  and  resembles  brain  tissue  in  appearance*     \\  ben  squeezed,  a 

jiiilky  white  juiee  can  be  expressed  from  its  surface,       Microsropimlbj ^  it  con- 

gisti  of  u  tine  reticular,  grnnnlar,  or  homogeneous  stroma,  small  in  quantityj 

IB  which  lie  embedded  inminierahle  sninll  round  eelk  with  a  large  nneleus  ond 

I  snmil  quantxty  of  protoplasm*     Tlicse  oelhs  rcjicnihtc  a  white  hloijd  cell,  and 

0m  of  them  show  ameboid  niovcnients.     The  l)hKKl- vessels  are  numeronSj  and 

iheir  walls  so  thin  as  to  seem  to  be  formed  merelv  of  tumor  cells.     The  cells 
[  jnpy  be  evenly  distributed 

llsmiJghoiit  the  stroma  when 

lire  struct  11  re  resembles  that 
L{  a  lyniph    gland^    or    a 

gbrotts   stroma    containing 
[iItwIj  of    various    shaj>e3 

and  sizes,  tilled  with  cells, 

miy  give  tlie  tumor  an  al- 

w>!ar  character    (alveolar 

sircoma).       The    stnictnre 

may  be  that,  in  other  words, 

iff  carcinoma. 

Large     Roundk^elled 

Saicomata.^ — Sarcomata  of 

(Iti?  type  possess  largo  glob- 

tilir,  micleated    eells,    and 

£  jifiicture  similar  to  the 

gmall-celled  variety.     They 

imnot  quite  so  malignant 

ist!icsmall*eelled  type,  but 

iWir  mmle  of  growth  and 

tlic  effects     produmxl     are 

qniie  aimilar,   Ronnd-celled 

sarfomii  originates  in  many 

tisanes  and    organs:    bone, 

pertfii?tcinu^  DUist^es,  fascia, 

kiidons,  lymph  glands^  eon- 

ticdive    tissues     generally, 

ik*    brain,     spinal     cord^^ 

mv^,  testis,  the  eye,  and 

in  mmv  other   situations, 

TliCT  wmy  of*eur  during  any 

periulof  hfc  from  infancy 

lo  olit  %^, 

A  variefif  of  round-celhcl  sarcoma  is  known  as  hjmpho-mrronw,  from  the 

nscmbUate  of  their  tissue  to  that  of  a  lymph  gland.    They  occur  most  often  in 


1  Ki.   .S|, UKf'UHnEN-t  SaRTOMA  OF   THE    SllOll.r>KR,  SllOWlNO 

A  CllARACTKIilSTTC  SUPEKFTrlAt.  NODtU.E  OF    BaRCOMATOTJB 
TlBSttE    WHICH    HAD    UNDERGONE    ULCERATION, 

Mote. — The  case  presoDted  it^it  as  a  fracture  near  the 
uprnT  etid  of  the  hnmcnis,  the  renult  of  very  sIirIh  violence. 
So  It  crrpilntion  aricl  the  format  ion  of  &  largo  hematomtt  in 
the  ri'gion  of  the  shoutdfr  antl  Ui>|M>r  arrn  led  to  the  suspicion 
of  sarcoma,  InriBUm  showo<^J  the  upi^r  third  of  the  humeriis 
itifiltraletl  w  ith  sarcomatous  tissue.  Annputatron  Havmg  been 
rf^fiiMs!  the  (i!isea**pfl  tisisui^  were  r<*mnvfu  a-s  far  as  was  practi- 
cable: biitj  as  shuwii  in  the  pTriure,  rwnrrence  aoon  took  place 
and  destroyed  the  pal  i  en  I  ^  life.  (Collection  of  Dr.  CHarlea 
McBuniey,  HfHAsevilt 


H  OS  pi  Lid.) 


t  i  ssii  es  ( S 1 1 1  ton  ) .  T  lie  v  d 
differ  in  malignaiicy  froa 
ordinary  small-celled  fof 

SriNDLE-CELLED        Si 

MA* — The  cells  are  l*^nj 
slender  and  fiisifdrm. 
aiTionnt  of  protoplasm  mi 
small  compared  with  ihi 
of  the  nucleus.  These 
tend  to  arrange  tlienisoh 
parallel  bundles,  rnnnil 
various  directions,  and 
l>e  hard  to  distinguish 
tibrous  tissue.  The  p: 
uf  numerous  large  nu< 
I  'iLL^ostivo    of    sarcoma, 

L  -  t?iher  easeg   the   celb  p< 

■  -  sdiundant     protoplasm^ 

K  *  may  exhibit  transverse 

' tions  like  muscle  fibers.  S 

times  spindle-celled  saf 
contains  an  abundant 
tity  of  ordinary  white  fi 
tissue;  the  tumor  is  then  known  as  fibrosarcoma.  Many  spindle-celled 
comata  contain  sarcoma  eelb  of  other  types — stellate^  giant,  or  other  i 
of  cells — and  sometimes  pie<^es  of  cartilage,  bone,  or  muscle, 

"  The  spindle-eelled  sarcomata  arise  especially  in  periosteum  and  seci! 


FlO,  S2.^^ARCOMA  OF  THE   BltlN    ON   THE    InNKR  AflPECT  OF 

THE  KNEE-jotNT,  ULCEftATEt?.  Duratifm  of  tumor  six 
motith».  (Collection  of  Dr*  CharJeit  McBurfiey,  Roob&- 
velt  Uospit^.) 


FlO.   83.  — S AKCOM  A  O F  G H  ti  AT  ToE ;   FeM  a t.E    P  ATI  EPTl      ' 

liktory  uot  knowu*     tCuUectbii  of  Dr.  Cha 


1  v-nvE.     OperBtivi!  ciin%  «til 
uney,  Roosevelt  Hospit«tl.) 


\ 
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gluiids,  such  a^  Uie  ovary,  testis^  parotid,  kidney,  and  rBamina  ''  (Sutton).  They 
gy^less  niaUgnant  than  the  roimd-celled  variety  j  they  do  not  grow  as  rapidly 
^fih  they  form  metiistases  at  no  oarly  a  period*  Sarcomata  containing  stellate 
(.^Jli  are  iistially  found  combined  with  myxoma  and  chondroma*  The  stellate 
i^lls  «re  branched  J  and  possess  fine  intercoiiimnnicating  processes-  They  lie 
iu  a  soft  mucoid  basement  substance.  The  alveolar  sarcoma  "  is  made  up  of 
rtioDonuclear  and  pohnuclear  cells,  as  a  rule  about  as  large  as  average  pave- 
ment epithelial  cells,  which  lie  singly  or  in  groups  in  a  fibrous,  less  often  in 
g  Immogencous  intermediary  sub- 
fiUiim  A  characteristic  feature  of 
thb  variety  is  that  the  cella,  cou- 
IriiT  to  carcinoma,  *are  closely 
mited  to  tlie  connective-tissue  stro- 
ma, and  cannot  be  easily  separated 
Imu  the  fibrous  meshes.  Although 
thk  forms  the  means  of  distinguish- 
ii^  the  alveolar  sarcoma  from  car- 
tiaoma,  yet  sections  of  the  two  tu- 
mm  under  the  microscope  often 
pn^al  ftudi  similar  pictures  that 
it  I*  very  difficult  to  recognize  one 
fpmi  tbe  other  ^'  {Tillmamis}. 

PtEXtKOttM       AxolOt^ARCOMA. 

Tliiis  f<*rm  of  sarcoma  originates 
from  garct:imatous  degeneration  of 
tte  walls  of  the  blood  and  lymph 
T^as^k  in  an  angioma.  Both  the 
endothelia  of  the  vessel  sheath  and 
tfceendothelia  lining  the  interior  of 
the  T€sael  itself  undergo  prolifera- 
tim  By  a  hyalin  degeneration  of 
ih  walls  of  the  vessels  a  picture  is 
frfsented  of  hyalin  cylinders  in~ 
dosing  1*01  nmns  of  cells. 

If  the  vessel  sheath  and  the  endolhelia  of  the  intinia  of  the  vessel  both 
Jfp'iit'rate,  the  picture  is  that  of  colunms  of  hyalin  ujaterial  inclosed  by  the 
iaiik^'aerate<I  cells  of  the  sheath,  Fornierly  this  peculiar  and  rather  beautiful 
tumor  was  known  as  a  cylindroma ;  at  present  it  is  spoken  of  as  an  endoiheUo- 
mrrmn^QT  endothelioma.  These  tumorg  have  been  especially  studied  in  n:-cent 
Tean^by  Volkmann  and  by  Kiister,  Manasge,  and  others.  They  are  sometimes 
Biaiipimt  tumors  which  recur  after  removal  and  invade  the  surrounding  tissues 
tiMugh  the  lymphatics  much  as  do  carcinomata;  the  patli  from  tlie  primary 
to  tk  secondary  tumors  can  sometimes  be  tracdl  l)y  tlie  naked  eye.  They  are 
^d  Iw  be  of  fairly  frequent  occurrence.     A  peculiarity  of  the  endotheliomata 


Fio.  84.— Mediastinal  Lymphosarcoma.  Dysp- 
nea, diJaUnJ  vdns^  cdt'ma  i*f  arms,  wi«^le*!prtfad 
meta8ta«rrt.  Dealh  froTii  rip*!SHUn!  upfin  Oie  in- 
iFu t  lio rae i tj  organs.  ( Ni? w  York  H aspi tal  Medical 
Servicse,  ooUceUou  of  Dr*  L,  A.  Ckjanor,) 
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FiQ^  ^.^— RFrfTUHRSifrr  Sarcqima  of  Uppeh  Jaw  anb 
OiiBiT.  Inr>ppra.blo,  Four  opei^tiona  were-  done 
on  thta  cai4€,  but  tlio  tumor  iJwuya  TCtumcHi  auil 
finally  ended  tho  pationt'a  life.  (Coll taction  of 
l>r,  Oiarl««  McBumey^  KucHsevdt  Hoepltal.) 


IB  that  the  endothelia  of  the  vesaels  may  undergo  degeneration  befd 
appreciable  tumor  is  formed.  Such  degeneration  may  lead  to  the  fo^ 
of  a  hematoma;  following  tljis  there  may  develop  a  rapidly  growing  and 

nant  sarcoma.  These  tiiniof 
most  often  in  the  kidney,  scnj 
in  the  pleura  or  hmg,  and  <x 
iilly  in  oilier  sitnationa. 
l)elieved  to  ariae  more  oft 
tljc  endothelia  of  the  U^nph 
sometimes  from  the  outer 
tile  vascular  sheaths  of  the 
vessel!^,  rarrfj  from  tlie  en<| 
lining  the  Mood- vessels.  Thej 
partly  as  distinct  tumors  ana 
m  combination  with  variou^ 
of  sarcoma^  Some  of  tliese  j 
remain  eueapsti luted,  and  a^ 
moderately  malignant,  or  o^ 
ni^ ;  others  run  a  eour**e  ' 
resembling  that  of  carcinoi 
already  notei  1 

A  peculiar  form  of  en<lotl 
is  known  as  xanihoma.  It  o^ 
flat  or  rounded  nodules  in  the  skin,  sometimes  single  and  sometimes  n^ 
and  eharacterisied  by  a  i>ecnliar  snlphur-yellow  color  due  to  a  deposit  o| 
the  cells.  It  is  prone  to  appear  where  folds  of  skin  lie  in  contact^  not^ 
the  axilla^  neck,  groin,  and  other  situations.  The  di??easc  is  sometimes  j 
plication  of  diabetes,  and  it  is  said  that  the  nodnles  sometimes  nnde^ 
eomatous  degeneration.  I 

MELANt>-sARcoMA — PIGMENTED  Sahcoma.^ — Tliis  is  ono  of  the  mofti 
nant  forms  of  tumor.  It  is  eharacterized  by  n  deposit  of  pigment  of  m 
or  black  color  in  the  tumor  cells,  sometimes  in  the  intereelliihir  subs^tancf 
cells  are  conmionly  round,  spindle-shaped,  or  branched.  In  a  good  maii| 
the  tumor  is  of  the  alveolar  type.  They  frequently  originate  where  |i{ 
already  exists,  as  in  pigmented  moles.  They  are  charaeterized  by  an  ^ 
dimirily  rapid  dissemination  to  distant  parts  of  the  body.  The  pigmentj 
upon  the  skin  becomes  larger,  and  begins  to  form  a  tumor  which  rapijf 
creases  in  mm.  In  some  cases,  before  the  original  growth  has  attracted  | 
attention  dissemination  has  already  occurred.  The  favorite  sites  for  thi^ 
opment  of  melauo-sareoma  are  beneath  pigmented  moles,  notably  thos^ 
are  hairy,  beneath  the  finger  nails  and  toe  nails,  elsewhere  on  the  e%tvi 
and  in  the  m^igldtrvrhood  of  the  anus  and  vulva.  Tliey  f>ccur  nlm  in  the  i 
coat  of  the  eye,  uinre  rarely  in  the  ciliary  body.  They  early  infect  tha| 
boring  lymphatic  glandsi 
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Sometiin€*s  the  dissennnation  apjiears  to  ho  more  that  of  soiue  pi^ient- 
pfffllw^iDg  sulistauee  than  of  tiiiuor  ceDs,  The  urine  ms^y  be  deeply  pigmented 
[uit'lamiria)*  The  urine,  when  first  pasised,  may  be  clear,  and  after  a  few  hours 
jiiiv  lurn  as  black  as  ink.  The  secondary  deposits  take  place  in  the  skin, 
pn^ducing  viaible  pigmented  ttimors;  in  the  lungs,  in  the  liver,  and,  in  fact,  in 
inv  fpf  the  li^isues,  Exaniination  of  the  bodica  of  patients  dead  of  this  disease 
mivshovr  an  extensive  deposit  of  pigment  in  all  the  tissues.  Pigmented  tumors 
may  be  found  in  the  internal  organs  and  elsewhere,  and  the  cut  surfaces  of 
tbiiEilid  viscera  and  of  tJie  iMines  ni^y  appear  as  tlimigh  they  had  been  rubbed 
^iib  ^>me  dark-brown  or  black  pigment,  Tlje  disease  rarely  oeciirs  in  child- 
ti^nl^  and  the  greatest  niimher  of  cases  occur  during  middle  life. 

CiiLoBUMA. — C'hloroma  is  a  fonii  of  round-eelled  sarcoma  originating  nsn- 
ifljriti  ttie  periosteum  of  the  bones  of  tlie  head  and  face,  and  producing  second- 
iry  Eothdes  in  the  internal  organs  liy 
nu'ttstases,  and  character!  zeil  hy  a  pe- 
ciiiiar  pale  grass  or  browTiiiah-gTiien  color 
Jut'  to  the  presence  in  the  cells  of  the 
tumor  of  numerous  highly  refractive 
pianles  which  give  the  chemical  reac- 
tions of  fat 

GtA'KILiL  ChARACTEES  OF  SaRCOMA, 

—From  the  preceding  statements  in  re- 
pLti  to  ihe  <lifferent  kinds  of  sarcoma  it 
ij^ajwly  necessary  to  repeat  that  it  is 
iniffueral  a  terrible  and  deadly  disease* 
TIm'  i-arly  diagnosis  and  ojx^rati^^e  re- 
moval iliroiigh  hcahliy  tissues,  and  at 
a  ilistance  from  the  disease,  offers  the 
(uly  pi^^ible  hope  of  cure.  T'nfortu- 
oiirly,  sarcoma  is  not  in  gt^ueral  a  pain- 

hi  imBsiB  in  its  early  stages,  and  these  tumors  may,  when  situated  in 
petitions  not  easily  aecessilde  to  sight  and  touch,  entirely  escape  the  notice  of 
tii;  patient  until  they  have  existed  for  some  time  and  have  attained  a  consid- 
enMe  t-ize, 

CerUin  general  cliaracters  of  sarcoma  are  here  recapitulated;  Origin  in 
fvmafTtivp  tissue,  (Ipnerally  tuujors  of  rapid  growth.  Early  they  are  encap- 
»nbti*<!;  later  they  intiltrate,  in  the  w*orst  forms  almost  from  the  start.  TIic 
mlm  the  consistence  of  the  tumor  and  tlie  more  rapid  the  growth,  the  worse 
Urn  pTogitasis,  Owing  to  degenerative  clianges,  cyst  formation^  hemorrhage, 
tod  tbc  wmijosite  character  of  the  tissues  they  contain,  sarcomata  are  t^ften  of 
im»*r(:n  t^nisistence,  hard,  soft,  and  fluctuating  areas  alternating  in  the  same 
taiu*»r, 

UiUKKiiNTiAL  Diagnosis  bktwkkn  SAicroMA  Axn  Cahcikoma.- — Sareom- 
itii  du  uot  tend  to  involve  the  skin  as  early  as  eareiuomata,  and  enormous  sar- 


Fia.   Stl, — 8ARCf>MA   OF  THE    VuT.VA    SlMUl^AT- 

iNn  Hi^RNiA.     (Coil cct ion   of   Dr.  Charles 
McBum&y,  Eoosevelt  llosphni.) 
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comata  may  be  covered  by  thinned  but  unbroken  skin.  Carcinoma  early  infects 
the  lymph  nodes;  sarcoma  is  disseminated  usually  through  the  blood  current 
Lymphatic  infection  is  present  only  in  the  later  stages;  exceptions  oocu>- 
melanotic  sarcoma.  The  very  vascular  forms  may  pulsate.  As  long  as  they 
remain  encapsulated  they  may  be  movable  on  the  surrounding  tissues.  Irregn- 
lar  fever  occurs  in  the  rapidly  growing  forms  without  ulceration ;  this  is  not 
the  case  with  carcinomata ;  they  do  not  undergo  sclerotic  changes  of  the  base- 
ment substance,  hence  the  puckered  condition  of  the  skin  often  seen  over  cm- 
cinoma  is  absent 

Anemia. — Xo  definite  data  exist  whereby  a  differential  diagnosis  between 
carcinoma  and  sarcoma  can  be  made  from  blood  changes;  both  are  usually 
attended  by  diminution  of  red  cells  and  hemoglobin  in  their  later  stages.  In 
the  individual  cases  marked  differences  occur,  owing  to  complications  and 
accidental  conditions,  ircmorrhage,  mechanical  interference  with  the  ingestion 
and  digestion  of  food,  ulceration,  and  pyogenic  infection,  or  their  absence, 
largely  determine  the  grade  of  anemia  in  both  forms  of  tumor.  Leucocyttm 
is  more  regularly  present  in  uncomplicated  cases  of  sarcoma  than  in  carcinoma. 
The  more  rapidly  growing  and  malignant  forms,  small  round-celled  and  melan: 
otic  sarcoma,  show  a  higher  leucocyte  count  than  others.  The  polynuclear  cells 
are  usually  in  excess.  Eosinophilia  is  believed  by  Mensser  to  be  a  diagnostic 
sign  of  value  in  sarcoma  of  the  medulla  of  the  bones  (Ewing).  Sarcoma  may 
occur  at  any  time  of  life,  but  is  frequent  in  youth.  Carcinoma  regularly 
develops  during  middle  life  or  later;  is  rare  in  youth.  Sarcoma  is  often  pain- 
less in  its  early  stages.  Carcinoma  is  usually  accompanied  by  more  or  less 
pain  of  lancinating  character. 

TuE  Epithelial  Tumors 

Epithelial  tumors  are  derived  from  the  outer  and  inner  embryonic  layers: 
epiblast  and  hypol)last.  They  originate  in  skin,  mucous  membrane,  and  glandu- 
lar organs  possessing  epithelium.  They  include  papilloma,  adenoma,  carci- 
noma, and  epithelioma. 

Papilloma. — Papilloma  occurs  upon  the  skin  and  mucous  membranes.  The 
tumor  consists  of  a  localized  hypertrophy  of  the  normal  tissue  elements — epi- 
thelium, connective  tissue,  and  blood-vessels.  There  are  two  varieties  to  be 
distinguished:  the  hard  and  soft  papilloma. 

IIakd   PAi'ir.LOMA    (Verruca). — Warts, — Small,   hard   elevations,   with  » 
smooth  or  uneven  surface ;  in  size  varying  from  a  pin's  head  to  a  quarter  of  att 
inch  in  diameter;  white  or  pink  in  color,  occasionally  pigmented.     They  consist 
of  a  base  of  fibrous  tissue  containing  blood-vessels  and  surmounted  by  a  variabte 
number  of  layers  of  horny  epithelium.     They  occur  upon  the  general  integu- 
ment, most  often  up<m  the  dorsal  surface  of  the  hand  and  fingers;  are  oft^ 
multiple.     They  are  connnon  among  childrem     They  are  neither  painful  n^^ 
tender,   unless   irritated   mechanically.      The   papillary  outgrowths   from  iJ^ 
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jjtiffaeo  may  give  the  wart  a  mulberry  apfiearance — ^\nilgar]y  a  ''  seed  wart.*' 
Tli^y  are  IwHevetl  to  be  iiiotnilablo,  IlyfK^rpIaaia  of  the  horny  layers  of  epi- 
tlielimu  affe*"ti^  the  tiM?  nails  in  wrtain  instHuceB,  uaimlly  tlie  great  toe  nail, 
Xk  cAS^  I  have  ^en  were  old  women  of  the  laboring  classes,  often  bedridden 
iDJ  dirty ;  the  nails  were  greatly  thickened  and  elongated,  sometimes  a  half 
ijQcb  thick  and  two  incliei^  in  lengthj  often  enrved  upward  over  the  toe  (ony- 
eliomii).  Similar  bomy  outgrowths,  etitaneons  bornsj  may  take  place  from 
tie  general  integument  of  the  forehead,  trimk,  and  extremities;  rarely  they 
ire  niidtiple.  These  horns  may  reach  several  inches  in  length.  They  occur 
chieflj  in  old  people,  and  may  aris43  from  cntaneona  atlieroniata  (sisebaceons 
a'Sts),  In  young  persons  a  conibinatiun  %vith  aiigionia  iriay  occur  upon  the 
dorsil  iurfaces  of  the  fin- 
gew  and  toes.  The  base 
flf  a  cutaneous  horn  may 
be  the  starting  point  of 
flpillvetiouia. 

Ckrus. — Corns  of  the 
knl  and  soft  variety  are 
liTpt'Tpla^sias  of  tlie  horny 
layer  of  the  epidermis  of 
the  Um  or  sole  of  the  foot. 
Tky  usually  arise  from  the 
malirttieti  pressure  of  a  bad- 
ly fitting  boot-  They  are  too 
fpllknovra  to  require  a  long 
dwrrifition. 

SuFT     PaIMLI.OMA,^ 

Ammnaie     Warts, — Tliese 

tmiT  usually  at  the  niuco 
ciitmimiis  junctions  of  the 
nJva  and  anus  and  upon 
lb  prejaice.  They  rtt^cur 
*[wMitau**<ni.sly  or  as  the  re- 
sult iif  irritating  discharges 
tnm\  tke  urethra  or  vulva. 
Tbey  liave  a  framework  of 
Ml  fibrous  tissue,  are  quite 
fiaenlar,   and    are    covered 

liy  u  rather  soft,  thin  epithelium.  Tliey  are  often  multiple,  sessile,  or 
prdtmcukted,  and  ntay  form  a  cauliflower  growth  of  considerable  size.  They 
ire  pink  or  red  in  color,  soft,  tender,  Hud  sensitive*  When  numerous  and 
Urge  tliev  become  macerated  in  the  secretions  of  the  skin,  and  eroded.  They 
*ft*  then  bathed  in  a  yellow,  creamy  discharge  of  most  offensive  odor;  the 
gtijbi  larf ace  becomes  infeeted  with  pyogenic  organisms,  and  may  ulcerate. 


Fia*  H7  —  Viin  [  :xtp?J24ivk  Soft  Paj»illomata  of  the  PtMia, 
SiMT]  MINI  M.iLicjNAKT  Efitheliom A.  CurciJ  by  otM.*ra- 
Ucm»     i;AuUiura  cuUccstJon.) 
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TJnder  those*  oonditions  they  may  be  mistaken  for  caoi^r  of  tlie  i)eins.  I  have 
seen  cases  in  which  the  pajnllomatous  masses  wouhl  have  tilled  a  teacup.  Soft 
papilloma  occurs  as  a  iX)lyiK)i(l,  soft,  or  Avarty  tunjor  uptm  the  mucous  mem- 
brane of  the  larynx,  cervix  uteri,  bladder,  and  rectum,  and  other  mucous  mem- 
branes.    They  may  undergo  malignant  degeneration. 

Villous  Tumor  of  the  Bladder  and  Pelvis  of  the  Kidney, — This  is  an  in- 
teresting form  of  papilloma.  The  tumor  is  common  in  the  bladder,  more  rare 
in  the  kidney.  It  consists  of  a  delicate,  branching  growth  of  slender  processes 
containing  a  connective-tissue  framew-ork  of  delicate  blood-vessels  and  a  tliin 
covering  of  epithelium.  The  symptoms  produced  by  these  tumors  are  chiefly 
pain  and  bleeding,  often  of  a  serious  character.  They  may  be  diagnosticated 
by  the  cystoscoj)e,  by  the  passage  of  portions  of  the  tumor  with  the  urine,  and  by 
the  bleeding  in  the  absence  of  other  causes.     (See  Regional  Surgery,  Bladder.) 

Molluscum  contagiosum — Molluscum  epitheliale. — A  rather  uncommon  dis- 
ease, which  usually  occurs  among  children  in  orphan  asylums,  etc.,  in  epidemics. 
Solitary  cases  are  not  common.  The  disease  affects  particularly  the  scrotum, 
sometimes  the  face,  and  is  contagious.  Small  white,  waxy-looking  nodules 
appear  in  the  superficial  layers  of  the  skin,  varying  in  size  from  that  of  a 
pea  to  that  of  a  hazel  nut;  they  slowly  increase  in  size,  and  may  become 
pedunculated ;  in  the  center  of  the  surface  of  the  nodule  a  small  yellow  or 
dark-colored  speck  can  be  seen — the  opening  of  a  sebaceous  fcdlide.  If  the 
tumor  is  squeezed  a  mass  of  caseous  material  is  extruded,  containing  swollen 
epithelial  cells  and  bodies,  regarded  by  some  authorities  as  the  psorosi)emi8, 
or  coccidia  of  a  fungus — the  supposed  cause  of  the  affection. 

Adenoma. — (Glandular  tumors  having  the  structure  of  a  secreting  gland. 
They  consist  of  a  fibrous  stroma,  containing  tubules  and  alveoli  lined  with 
glandular,  cubical,  or  other  epithelium ;  sometimes  they  have  the  structure  of 
an  acinous  gland.  When  the  stroma  is  in  excess,  and  the  cells  are  few,  the 
tumor  is  called  a  fihvo-adenoma.  Sometimes  tubules  and  acini  become  greatly 
dilated  from  retained  secretion  Avith  the  formation  of  cystic  cavities — cysto- 
adenoma  of  breast,  cystothyroid  or  bronchocele,  multilocular  ovarian  cyst 
Adenomata  are  generally  nodular,  eiica])sulated  tumors  of  firm  or  soft  con- 
sistence, movable  in  the  surrounding  tissues,  of  slow  growth,  and  not  painful 
They  are,  however,  prone  to  undergo  cancerous  degeneration;  the  cells  pro- 
liferate, invade  the  stroma,  finally  perforate  the  capsule  and  invade  the  8U^ 
rounding  tissues,  and  become  adeno-carcinomata.  There  are  forms  of  adenoma 
which  form  metastases,  and  recur  after  removal  without  undergoing  this  can* 
cerous  change;  such  are  the  malignant  adenomata  of  the  rectum.  (See  also 
Tumors  <>f  the  Thyroid  Gland.)  Adenomata  occur  especially  in  glandular 
organs — the  mamma,  the  kidney,  the  liver,  the  thyroid  gland,  the  respiratory 
tract,  the  alimentary  canal,  the  genital  organs,  ovary,  testis,  skin  (arisift? 
from  sebaceous  glands  and  sweat  glands).  They  are  rare  in  the  submaxillar! 
and  sublingual  glands,  common  in  the  prostate  and  parotid.  They  occur  "* 
the  pituitary  body. 
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piidy  indicated,  iKlenomata  vary  greatly  in  ai^.     In  the  skin  tliey 

ly  the  she  of  a  pea;  in  the  breast,  the  size  of  a  fist;  in  the  ovary 
'tx'eiipy  nearly  the  entire  ahdnminal  eavity  and  weigh  many  pounds, 
ater  tiiiridier  of  adenomata  ueevir  during  joiuh  ami  early  adult  life, 
fcp,  however,  o<^nir 
r  in  the  prostate. 
ifjiuata  undergo  eys- 
pti noma  tons  degim- 

Villmis    papilloiii- 

ft»nn  on  the   sviills 

tic  varieties.      In 

ie    adenomata    of 

t  eahiareous  de^n- 
niil  imcoDimon. 
removed  a  large 

ills  kind  J  growing 

ovary,  wliieh  con- 
ireous  plaques  m 
\»  thitk  i[%  a  man's 
Th^  adenomata  are 
■ligti,  do  not  re-cnir 
aeration  nor  infect 
miJ^m.  The  st/mp- 
OHually  inechanicalj 
are  Hfn^n  the  brain 


t 


/    -1 


\ 


ima    af    the    pituitary        Fic5.  as. — ADKNoMAiU' nu;  I^hkast,      ol^^rve  thut  tht-  tumur 
*  -ii  '  ^'^  prominent  J  hiist  a  fili^rplv  nuirkml  burtler  mid  tlmt  the 

|ilerten*n(?e  with  liri-  nipple  b  r«it  rvtmctinL     (Author's  eoIiL^ction.) 

■  ttdenoniE    of    the 

rdefHnnity  and  pressure  symptoms  in  the  thjToid  gland^  tlie  same  in 
imir^  of  the  ovary. 

■Kpuu — Carcinoma  is  a  tumor  originating,  like  adenoma^  in  epithelial 
m  The  general  arrangemeut  of  the  tissue  is  that  of  a  glandular 
H  imjierfeetly  ami  aljuormally  developed.  There  is  a  fibrous  i^troma 
ug  alvt^li;  the  alveoli  contain  cells  of  the  epithelial  tyi>e  arranged 
ks  irregtilarly  in  groups  or  nias^jeB  lining  or  filling  the  alveoli ;  gen- 
PcelU  depart  in  size,  shajiCj  and  arrangement  from  normal  glandular 
mi.  They  [wsses.^,  however,  an  extraordinary  ])ower  of  prolifi*ratiou. 
filtrate,  displace,  and  destroy  the  normal  tissue  elements  of  the  vicin- 
bi»  pr*n^e5s^  g(>es  ou  luJetinitely.  Th<*  tumor  cells,  nioreovorj  enter  the 
eWimcU,  ami  are  earrii^d  to  and  lodge  in  tlie  lymph  nodes,  there  to 
■and  produce  new  tumors.  Eventually  tumor  cells  find  their  way 
^Ihii!  iniiTeut,  and  thus  disseminatirtn  throughout  the  organism  results, 
ii*r^  aw  fnrmcd  in  various  situatious, 
nmui  ikl^i  invades  the  overlying  skin  and  produces  ulceration.     The 
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ulcer  is  of  irregular  shape.  It^  edges  are  hard  and  adherent  to  the  deopc 
tissues.  T\w  base*  has  an  unwholesome  appearance,  sometimes  sloughy,  sonn 
times  eovercul  with  vascular,  f ungating  masses  of  tumor  tissue.  In  the  softt 
varieties  of  careincnna  rich  in  cells,  a  fungating  bleeding  mass  of  tumor  tisst 
may  sj)rout  up  al>ove  the  level  of  the  surrounding  skin,  and  grow  with  e: 
traordinary  rapidity.  Degenerative  processes  regularly  occur  in  carcinomat 
notably  fatty  degeneration  of  the  tumor  cells,  ending  in  necrosis  and  sloug] 
ing  of  the  older  portions  of  the  growth,  while  new  structures  are  continual! 
l)eing  invaded  at  the  ]x»riphery. 

Cystic,  calcareous,  and  myxomatous  degeneration  also  occur  in  carcinomi 
as  well  as  hemorrhages  into  the  substance  of  the  tumor.  The  tendency  oi 
the  connective-tissue  stroma  of  carcinoma  to  contract  as  an  accompaniment 
to  the  atrophy  and  absorption  of  the  cellular  elements  of  the  tumor  has  already 
been  noted;  the  characteristic  retraction  and  puckering  of  the  skin  covering 
cancers  is  thus  produced.  Cancer  is  always  an  infiltrating  tumor,  its  very 
mode  of  growth  precludes  the  continueil  presence  of  a  capsule.  Cancer 
occurs  j)rimarily  only  in  tissues  containing  ej)ithelium;  the  skin  and  its  acce»- 
sory  sebac(»ous  and  sweat  glands,  mucous  membrane,  and  glandular  organs, 
including  the  entire  gastro-intestinal  tract,  the  mamma,  ovary,  testis,  thyroid, 
j)rostate,  j)ancreas,  the  liver,  the  biliary  passages,  the  parotid,  the  mucous 
glands  of  the  cervix  uteri,  etc.  The  production  of  cancer  in  places  subjected 
to  chronic  irritations  and  in  scars  and  ulcerations  (especially  tubercular  and 
syphilitic)  has  already  been  noted.  Cancer  may  also  follow  a  single  trauma- 
tisui.      Benign  tumors  may  undergo  cancerous  degeneration. 

Cancer  is  inoculable.  Exj)erimentally  cancer  can  l)e  inoculated  sucoew- 
fully  on  the  lx)dy  of  one  already  suflFering  from  cancer,  for  example,  frona 
a  (»ancer()us  breast  to  the  other  breast.  The  mucous  membrane  of  the  che^ 
is  s()nietimes  inoculated  from  cancer  of  the  tongue,  etc.  Rarely  this  hap- 
jx»ns  from  one  individual  to  another.  Cancer  of  the  penis  has  l)een  observed 
in  the  liusban<l  of  a  woman  suflFering  from  cancer  of  the  cer\nx  uteri.  AVhik 
it  is  (juite  j)r(d)able  that  in  the  near  future  the  parasitic  nature  of  cancer  wiD 
be  <lemonstrat(*d  by  isolation  and  successful  inoculation  of  a  cancer  germ  or 
fungus,  as  yet  the  existence  of  organisms  in  cancer  cells  cannot  be  said  to 
have  a  diagnostic  significance. 

The  r(»gular  course*  of  carcinonui  ends  in  the  death  of  the  individual  from 
dissemination  of  the  tumor,  and  the  jmuluction  of  cancerous  cachexia,  from 
hemorrhage,  chronic  sepsis,  and  exhaustion,  or  in  other  cases  from  starva- 
tion, as  when  th(»  tumor  is  so  situated  that  the  ingestion  or  assimilation  of 
food  is  prevented,  cancer  of  the  esophagus,  pyloric  end  of  the  stomach,  intrt- 
tinal  obstruction  in  cancer  of  intestine;  asphyxia,  when  the  tumor  preaM 
uj)on  the  trachea,  the  larynx,  or  the  bnmchi,  etc.  In  fact,  any  and  everj 
bo<lily  function  necessary  to  life  may  be  impaired  and  destroyed  in  the  couts 
of  the  <lisease.  Th(^  duration  of  life  varies  from  a  few  months  to  many  yein 
The  softer  the  tumor,  the  richer  in  cells  and  poorer  in  fibrous  stroma;  il 
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moro  rapid  its  growth,  the  earlier  the  fonnation  of  irictastases  and  the  devel- 
L|ifijmt  of  fatal  leaiona     On  tlie  otUvr  ha  ml,  a  seirrljous  careinonia  of  the 

\iffA^t  nuiv  gnnv  very  ahnvly,  and  ii<)t  inh^rfcre  with  thu  general  health  for 

ronDy  y**ars.     The  same  is  true  of  certain  ea utters  of  the  skin  (rodent  ulcer)* 

lliglologieally,  the  tnmor  tissue  tears  a  likeness  to  the  atrnetures  in  wliich 

ilbat*ngi"ate<U  and  thi^i  likeness  Is  preserved  in  tlie  secondary  tuniors  formed, 

iiri  matter  where  situated*     We  are  thus  able  to  classify  earcinonmta  anil 

diviiic  them  into  several  types. 
The  Sfperftcial  Form  of  Epithelioma — Skin  Cancer, — This  form  of 

caHct^r  originates  in  skin  and  in  mueous  mornbranrs;  in  the  skin^  either  from 

tk-j'^iiiuiioiis  epit  hell  inn  of  the  Rete 

iiiiil[!ighii,    or    from    the    glanilnlar 

onflftia  of  the  skin*  espeeially  the 
Lebeeons  glands*    The  iHsease  orig- 

(Mtts  in  nmcous  membranes  covereil 

ty strut i lied  epithelium,  the  uumtli, 
I  tie  c^>|>hiigiis,  the  hi  adder,  the  va- 

ITiiTe  is  a  very  chronic  form  of 
'  efmlielioma    originating,    according 

Til  w«ie  iAme  r ver s,  i  n  the  ep  i  t !  j  el  i  n  ni 

4tbe  Rete  malpighii ;  by  others  he- 

ItfVf'il  to  grow  from  the  ghnutular 
I  ftnwnim*!   of   the   skin — the    seha- 

miits^lands,  the  sweat  glands,  the 

\m  foili(»le.s  etc.,  and  com  moldy 
I  buMi  as  rodent  ulcer^  formerly  n^ 
imrmd.     It  is  eliaracterizL*d  l»y  a 

tm  ciirf>nir  eonrse  expending  over 
|;«irs,  ant]  greally  delayed,  or  ab- 
Lipflcr   of    ctiui^titntional     infeetion, 

Tklytiiph  glantis  may  remain  un- 

ifcctc^l  thrijnghont  the  disease.     It 

\divts  the  i^kiii  of  the  face  in  old  [people,  but  has  been  observed  as  early  as  the 
[tfwity-fifth  year.  It  bi*gins  upon  the  cheeks,  the  ala?  of  the  nose,  the  eyelids, 
I  iW  forehead,  the  ears,  the  sc*alp,  or  tlie  neek.     It  may  l>egin  in  a  warf,  U}K>n  the 

riteirf  ft  chronic  ct^xema,  or  originate  de  novo  as  a  firm  rounded  nodule,  or  a 
I  (at  imiurated  plaque  in  the  thickness  of  the  skin.  A  R*ab  usually  forms  upon 
|tkMirfaa%  which  falls  from  time  to  time,  and  finally  leaves  iK-hind  a  siiper- 

fiinal  nlevT^  which  bleeds  readily.     Upon  inspection   little  white  points  may 

\*}  IV* ►tin i   upon    tljc    raw   surfaee.      By  pressure   these   may    be   extruded   as 

I  tobttte  white  ft]iherules  or  columns,  seen  under  the  mieroseo|ie  to  consist  of 
tumn  i>(  laminated  epithelial  cells,  arranged  in  the  spherules  concentrically. 
the  BO-called  epirhelial   *^  pearls.*'     The  ulceration   tends  to  spread 


Fig-  89. — Rouent  Ulcer,  8u>wi*y  Ghowin«  Foiim 
or  Ehthklioma  Of  Tttt  Sitix  nr  THE  Nscit  Be- 
low THE  Kah.     (CuKecliouuf  Ur.  Churlea  McBur* 


tuicroscope,  llie  tiii-^iu* 
is  se<^n  U*  r.'^in^is^t  nf  aq 
alvi^ilar  til  irons  i^Trtie- 
Mire*  The  filvei>li  am- 
tain  gphi^rieal  iit^t^tH  juicj 
cjliiidurs  of  cpithdimi 
cells, 

UntreaieJ^  tlie  ^ 
ea.^e  spreads  »lowljr  fpcim 
the  ]}enplierv,  and  nmm* 
cr  or  later  Wgiti*  tn  at 
Vinle  tlie  flet^jK'r  jMnic- 
ttireH:  one  afler  jmuthtr 
the  fed t tires  iti^y  hi 
slo%v]y  eaten  away.  Tht 
eye,  the  iiom^  the  liijc\, 
tht?  diet?ks,  ete.j  uit*  dr 
stroyed,  until  tia"  riKtKt 
liorrihle  deforirutit^  nr 
taiilt*  Tlie  discuj^  u 
not  nece^sarilv  paiuftil^ 
and  const i tut jotiiil  m- 
fection   dm»»   nf»t,  a»  m. 

Piile,  occur.     This  veiy  chronic  fnrui  t)f  epirhelionm  ia  to  be  sharply  ditfer* 

entiatod  from  the  ordinary  malignant  epithelioma,  sueh  aa  we  see  so  commonly 

on  tlie  lip,  penisj  and  elsewhere. 

The  Infiltieating  Fokxi  of  Epithelioma* — Tn  this  fonu  an  imliinilM 

nodule  appears^  which  ulcerates,  and  rapidly  bifiitrates  the  surrounding  tUu^ 


CER.     (CoUpctH>ri  t»f  IM  ChaHi''^  V^  Hurnt'V,  Htioftevfir  Hospital.) 


Fia.  9L — Epithelioma  on  the  Doraittm  of  tiii^  Hand  tthich  Grkw  in  an  Oi,t>  Bt^An.     l-lxcj«mn  i 
fikin-^mfting.     Operntivin  curf.     Subset* |ut*nt  hbtory  fif  paliont  unknown.     (Autiior*«  isuUt^Uva) 


IIAONOSIS   OF   THE   DIFFEKEKT   KINBS    OF   TUMORS 


259 


^i:A  of  the  ulcer  an*  hiiid  or  elevated;  the  base  h  dense  and  infiltrated; 
trface  b  uneven,  bleeds  readily;  cpitheliul  nmsseB  ran  fiflt-n  lip  recognized 
(hr  uiiked  eye,  \Vlu:n  sueli  iiu  epitlielifuna  fx*eiir^  irpiin  a  mucous 
ritue,  Lbe  surface  is  often  covered  with  papilhiry  outgrowths  elevated 
the  isnrfuce*  The  lyniph  nodes  soon  ht^eorue  iiulu  rated  an*l  enlarged^ 
ktmututlunal   infection   fallows.      The   ditignosiu   of   thifi   form   of  epi* 

thelit«ua  will  be  more  particularly 
iiotcnl  iu  the  chapters  on  Regional 
Surgery. 

Cylinder-celled  OAEcmoMA — 
Aj>ENc>-CARCiNOMA. — This  form  of 
cancer  originates  in  the  mneons 
nieudirauc  of  the  alinientary  eanal 
and  in  the  mncoiiB  nienihrane  of  the 
uterus.  Tlie  tumors  are  soft.  The 
strouui  of  the  tumor  is  generally 
small  in  amount  and  the  cells  are 
abundant.  It  frequently  nndergoea 
my  xon  I  a  t  ou  3  degenera  t  i  on . 


i 


I  INCl    IS    THE    Sf-AR 

KVillpc'tion  of  Dr. 
•At  Hcispitat.) 


FlQ.     1*3. EptTHELlOMA      OF     THE     LOWKR     LtK 

The  psitif^ut  wiift»  as  ii^  ij><ual  in  the***  casps,* 
pipf^^Tittker*  The  diacma*?  hod  exktt'd  for  one 
year.    Operative  cure.    (Author 'a  collectioiL) 


ASDULAB  Cancek — ACINOUS  Carctnoma  f Billroth). — This  type  devel- 
the  several  glandular  organs  of  the  body — the  mamma ,  the  testis,  the 
j^dneys,  the  pancreas,  the  liver,  and  other  glands.     The  form  of 
their  arrangement  vary  aeeordiug  to  the  organ  in  which  the 


H 


Fig.  fl4. — SciHRHoiJii  Cakcinoma  of  the  HitKAt^r.    Showitig  murktHj  rt'irwction,  of  i!tm  ol 
(New  York  Hospital,  ser\'ice  of  Dr,  F,  H.  Markot.) 

ent  in  moderate  quantity-  The  alveoli  are  often  small,  sometimes  l(M 
tubular,  sometimes  irregular  in  shape.  The  cells  are  round,  polygonal,  i 
and  have  lost  their  likeneBs  to  glandular  epithelinni.  The  tumor  m 
ally  of  firmer  consistence  than  ia  the  ease  with  glandular  cancer. 

The  Carciuoraatft  are  further  elasgified  according  to  the  Telatlve 
of  stroma  and  cellular  elements,  and  according  to  the  character  of  t 
and  the  appearance  of  the  tumon 
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muskVB  Cabcinoma. — This  tumor  ocoiirs  in  various  sitiiationsj  most  com- 
in  th^  female  breuBt.     The  amount  of  fihrouB  stroma  is  largej  the 

r  elements  relatively  few.     It  is  this  form  which  especiallj  produces 

iBg  of  the  skin  and  re-      ^ 

Q  of  the  nipples     Thc?se 

I  are  characterized  l)y  ex- 
hardness:    they    feel    as 

IS  a  piece  of  wood*     Tlie 

of  tbe  tumor  is  m  hard 

sqwab  when  cut  with  a 

lliey  often  cause  ulcer- 

of  the  skiit,  and  become 
adliereat  to  the  surround* 

Tuetiirefl.     In   the  breast 

g>eiiera1lT    occur    in    old 

1*      Sometimes    the    dis- 

ition  is  rapid,  sometimes 

daw.    One  sees  scirrhous 

omata  in  the  breasts  wliieh 

exisred  for   many   years, 

it  causing  general  infcc- 
Macpo«copieally  the  cut 

B  U  reddish-gray  or  gray- 

lite  in  coIoFj  and  consists 
of  dense  connective  tis- 

itfi  here  and  there  alveoli, 

ling  in  the  older  portions 
tumor  epithelial  cells, 
have    undergone    fatty 

PitiAu     and     appear     as 

specks.     In  the  newer  parts  of  the  growth  the  epithelial  cells  can  still 

nguished  under  tlie  microscope, 

DtLLAKY  Cakcinoma,^A  form  of  carcinoma  containing  a  large  excess 

i  and  a  small  amount  of  fibrous  stroma  is  known  as  Medullary  Car- 

.    The  tumor  is  very  soft,  the  alveoli  are  very  large,  and  the  stroma 
and  delicate.     The  tumor   is  exceedingly  nialignant.      The  soft  tia- 

npoging  the   tumor   bears  some   resembknce    to   the   medulla   of   the 

at    to    brain    tissue.      The    medullary    carcinoma    aometimes    grows 

tpidly,  forms  a  knobby  soft  tmnor,  whicli  soon  ulcerates  and  forms 

ftting  mass  of  bleeding  soft-tumor  tissue.     This  is  one  of  the  forms 

ignant  growth    to  which    the   name    funfftts   hematodes  Tvas    formerly 

.     (See,  however,  Tuuiors  of  the  Breast.) 

1X113)  Ca^tcer^ — f  •ARciNOMA  GKi.ATiNiisii  M.^Tu  tlit^  form  of  cauccr  the 

flroma  and  the  cancer  cells,  one  or  both,  have  undergone  myxomatous 


ATED*     (GoLlecUoti  or  Dr  Ch&iiea  McBuraey.) 


1 


clegeneration.  The  tumor  is  composed  of  soft  glimy  tissue.  It  may  orip 
from  an  ordinary  carciiioiiia  vvliioh  has  nTiclerg*me  unit'oid  degcticratioii,  orjl 
cancerood  degeneration  of  a  inyxoina<  It  h  raUier  le^s  iriali«i[nant  tbau 
nary  cancer^  and  is  a  rare  form.  (See  Eeliinocnt'ciig  Jlidtilix^nlaris,  Vo]J| 
Occasionally  cancers  arc  ol>serv'ed  in  which  the  cclk  are  large  and  sw^I 
and  somet lined  trne  ginrit  cpHh  nuiy  be  f>bscr%*cd  in  carcinoninta.     Occa 


Fio,  i)6. — Carcinoma  of  Tiit;  FuMtiit  and  Knbe  8ei/i*nuak\   lu  CAmci^iU'UA  <jr  TJjjfc  UrSftt] 

(New  York  Httf^pitoJ  coHwtion.) 


r pigment  is  developed  in  the  cancer  cells,  and  the  rare  tumor  thus  fonn< 
kno^^Ti  aa  mekno-eiircinonia.     The  diagnosis  of  the  different   fonni^i  of 
cinoma  will  be  more  particidarly  dwelt  upon  in  the  chapters  on  RegS 

Surgery. 

Cybtio  Tumors 

As  has  already  been  stated,  cystlike  formations  are  common  in  n 
forms  of  tumors,  benign  and  malignant.  In  addition,  there  occur  c; 
tumors  of  varions  origins;  some  of  them  are  true  new  growths;  some  of  t 
are  dne  to  the  retention,  in  glandular  organs  or  in  their  dncts,  of  the  secrti 
products  of  the  gland;  some  of  them  are  due  to  the  presence  in  the  tia 
of  abnormally  placed  fetal  strnctnres;  some  of  them  are  dne  to  inflanmia 
processes  in  preexisting  body  cavities;  they  may  l*e  dne  to  the  growth  in 
body  of  various  fornix  of  nnininl  parasites.  ryHtic  foririarionft  may  result  f 
traumatinm^;  such  are  tlie  hlocvd  cysts  fiirtu<^<l  hy  eolh'ftiMns  of  bloody  ht* 
toniata,  which  are  not  ahsorbc^d. 
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FiOh  97. — SEiiACEOua  Cyht8  of  the  ScalF, 
(Colleotion  of  Dr,  Charles  McBumey.) 


Cysta  Due  to  Tme  Tumor  rormation. — These  frequently  form  in  adenoraftta 

^^■h^n  the  cells  lining  the  tubules  undergo  rapid  proliferation.     The  duets 

\f^^me  dilated,  and  their  con- 

lentfl  undergo  degeneration,  usu- 

ttly  nuieoid  or  colloid   degen- 

erfttion.       These     tumors     are 

euiuBwn  in  the  ovary ;  the  mul- 

tipfc  prfUiferating  cysts  of  tlte 

man  »re  tumors  of  this  ctiar* 

ivm,  and  may  grow  to  a  very 

Ut^size,     The  single  or  iniilti* 

plecptic  tumors  of  the  thyroid 

^IsiDtl  begiii  as  adenomata,  and 

tiii'ir  degeneration    is   followt^d 

In  the  production  of  a  cystic 

Umior.       Another     variety     of 

i'\me  tnitinr  oeeur:?^  in  ef»nnec- 
tiuu  with  the  ahnonnal  devel- 
o|im<?nt  of  the  teeth,  as  de- 
[  scriW  imder  Odontonia.  They 
I  cause  dilatation  of  the  inferior 
Mxillaiy  bone,  and  may  attain 

» I  large  size.  Some  of  them  are  true  proliferating  tumors,  and  some  of  them 
KST  finally  take  on  a  sarromatons  character  and  recur  after  removal.  Cystic 
ft^rmatiolls  ako  occur  in  the  long  hones ;  some  of  them  are  the  result  of  degen- 
erative processes  in  sarcom- 
ata, and  arise  from  myx- 
omatous degeneration  of 
encliondromata,  or  other 
connective-tissue  t  u  m  o  r  s . 
They  occur  most  commonly 
in  the  femur. 

Retention  cysts  occur 
when,  for  any  reason^  the 
duct  of  a  gland  is  ohstruct- 
edj  80  that  the  secretion  of 
the  gland  cannot  escape. 
The  secretion  gradually  ac- 
cumulates, dilates  the  acini 
of  the  gland,  or  its  dnct, 
until  a  tumor  of  consider- 
ahle  size  may  he  produced, 
fir*  walk  «if  llu-  mc  arc  gradually  distcudcd,  and  hy  prc^ssure  the  nonual  tissue 
ihc  gland  may  In*  gradually  destroyed.     AVhcn  such  a  process  takes  place  in 


Fie 


98.— rUHC    CoN-GEStTAL    CVST    OF    THE     Bt  TT<  KK. 

^Kcw  York  Ilospllal,  aer^-ice  of  Dr.  F*  W.  Murray.) 


TUMORS 


an  iinportant  organ,  eiich  as  the  kidney,  serious  or  even  fatal  results  mi 
low,     (See  Hydronephrosis,) 

Retention  cysts  iimy  be  divided^  aeeording  to  Virchow,  into  throe 
(1)  Mucous  cysts;   (2)   follicular  cvsts;   (3)  retention  cysts  starting 
Becretory  duct  or  tbe  acini  of  the  large  glands. 

1.  Mi!t.M>u8  CySTfcs, — Mucous  cYstg  arise  froiri  the  stoppage  of  the  du 
mucous  gland.    They  occur  wherever  uiucoits  glands  exist — as  in  the  iitei 

digestive   tract,   the 
tlie  nnicous  memhrai 
iiig  tlie  aceessory  eavi 
tlie  nose— notably  in  i 
truni  of  High  more, 
2,  Follicular  C 
Tile  sebaceous  cysts 
are  a  common  exat: 
this  foruL     They  ari 
the  retaiued  secreti 
sebace<niB    gland    c« 
with  a  hair  frdliele, 
cysts  also  form  in  se! 
glands  where  no  bairj 
— as   in   the   corona  i| 
penis  and  the  labium  ] 
They  vary  in  sizie  fr^ 
niitc  dots  no  larger 
millet    seed    to    tum! 
large  as  a  hen*s  egg^  i 
krgen      When    thes^ 
are  of  niinnte  size  i 
cur  in  the  duct  of  tbfl 
they  constitute  the  s^ 
romvihmvs^  or  hlntk 
occurring  upon  the  nose  or  cheeks.    Wlien  larger  they  are  retention  cysti 
gland  itself— smooth,  rounded  tumors  beneath  the  skin.    They  feel  elasn 
are  adherent  at  one  point,  at  leasts  to  the  skin,  although  not  to  the  ^tiheul 
tissues.     Upon  minute  inspection  a  little  orifice  can  usually  be  detectei 
the  surface  of  the  tnnior,  from  whieh  the  contents  of  the  sac  can  iii 
instances  he  expressed.     They  contain  a  soft,  white,  crumbly  materia 
sifiting  of  epithelium,  fat,  and  cholesterin.     Sometimes  the  contents  o: 
cysts  undergo  partial  decomposition,  with  an  oflFensive  otlor.     They  ail 
commonly  situated  upon  the  scalp.     They  have  a  fairly  thick  fibroii^ 
which  sometimes  becomes  infected  and  suppurates.     Under  sneb  eireumi^ 
the  cyst  may  burst  extemfllly  and  prodncf^  exuberant  granulations,     & 
inflamed  cyst  may  be  mistiikeu  for  epithelioma.    Sebaceous  cysts  are  i 


Fio.  99. — Skbaceoxts   Cyst   op   the    Back   of  this  Niicit^ 
Intectbd.     (New  York    HoBpitaJ,  service  of  Dr.  F.  W. 

Murray,) 


rec 
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jatildple  There  is  another  variety  of  sebaceous  cjst  which  occurs,  not  in  the 
Iskio  but  in  the  subcutaneous  tissue ;  they  probably  arise  from  misplaeed  em- 

[liTciiic  i^lls  of  the  epithelial  tyix*;  they  are  regarded  by  some  authorities  as 
[true  tuinora-  Sebaceous  cysts  sometimes  become  converted  into  epithelioma, 
limn  the  base  of  an  inflaiued  sebaceous  cyst  there  occasionally  arises  a  cutane- 
[pu3  bom*  Retention  cysts  tjcciir  not  infrequently  in  the  Vivqt,  in  the  kidney, 
Itn  the  Fwllopian  tube,  in  the  salivary  glands,  in  the  tear  sac,  ami  in  ttie  gall 

J.  Ri£TE?rTioN  Cysts, — -One  of  the  commonest  forms  of  retention  cysts  is 
nown  as  ramda;  it  forms  beneath  the  tongue,  on  the  floor  of  the  mouthy  a 
ounded,  translucent  tnmorj  of  the  size  of  the  end  of  one's  thumb  or  larger, 
is  tilled  with  mucus.  It  arises  from  the  closure  of  the  ducts  of  the 
nhnaiillary,   sublingual    glands,    and   of   tlie    ducts   of   the    Blandin-Nulm 

Implantatioii  Cysts, — -Iniphmtation  cysts  originate  from  traumaj  usually 
penctureJ  wounds,  whereby  a  portion  of  the  epithelial  elements  of  the 
III  displaced  frt»m  its  normal  connections  and  implantcKl  in  a  new  situation 
tteft  tbe  cells  proliferate  and  cause  the  formation  of  a  cyat  Such  cysts  have 
I  noteil  ufKin  the  palmar  surface  of  a  finger,  upon  the  scalp,  in  tbe  iris^  and 
I  tbe  a:»mea* 
Cyita  Bnc  to  Congenital  Defects* — Certain  cysts  arise  when  tubular  struc- 
I lUTee^ normal  in  tiie  fetus,  fail  to  close;  they  are  known  as  tubular  cysts.     One 


LlO(t-4^sTic  Tlmou  of  Tilt  Palmai;  Srsi face  nr  the  Middle  Fingeh,  FouuowtNG  an  Injitrt* 
Probably  aa  iropiantation  cyst.     (Author's  case.) 

j"ftW  common  examples  is  cyst  of  the  nrachus,  between  the  urinary  bladder  and 
nne  umbninis.  The  opening  may  remain  patent  into  the  bladder  or  through 
jrtic  ranHilieus,  or  both.  Oystn  also  arise  from  the  ^itello  intestinal  duct,  the 
ipiKiTOriati  tubulesj  and  Gartner's  duct     (See  Diseases  of  the  Abdomen.) 
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Dermoid  Cysts. — Dermoid  cysts  are  tumors  containing  more  or  less  perfectljr 
formed  structures,  such  as  normally  are  only  developed  from  the  skin  or  mu- 
cous membrane,  and  found  in  localities  where  such  structures  do  not  properly 
exist.    They  were  divided  by  J.  Bland  Sutton  into  four  groups,  namely,  sequel 
tration  dermoids,  tubulo  dermoids,   ovarian  dermoids,   and   dermoid  patched 
(moles). 

Sequestration  Dermoids. — Sequestration  dermoids  occur  in  those  places 
where  two  skin  surfaces  have  been  fused  together  in  the  embryo,  and  develop 
from  portions  of  epithelial  embryonic  tissue,  pinched  off,  as  it  were,  in  the 
process.  They  occur  in  the  middle  line  of  the  trunk,  posteriorly,  from  the 
occiput,  down  the  s])ine  to  the  perineum,  in  the  penis  and  scrotum,  and  up 
the  middle  line  of  the  frrmt  of  the  body  to  the  neck.  In  the  face  and  neck 
they  occur  along  the  lines  of  the  branchial  fissures  and  the  fissures  of  the  face. 
In  the  face,  faults  of  development  may  occur,  according  to  Sutton,  in  three 
ways:  a  fissure  persists;  a  fissure  may  close  imperfectly  and  leave  a  fistula; 
a  portion  of  surface  epithelium  becomes  sequestrated  and  forms  a  dermoid. 
These  dermoids  occur  at  the  root  of  the  nose,  upon  the  scalp,  frequently  in 
the  neighborhood  of  the  orbit,  more  often  at  the  outer  than  at  the  inner  angle. 
They  seldom  attain  a  large  size.  They  consist  of  a  fibrous  sac  lined  Tvith 
epithelial  structures  resembling  those  from  which  they  have  developed.  They 
contain  oily  material,  cholesterin,  hair,  epithelial  cells,  sebaceous  glands.  De^ 
moids  in  general  may  contain,  in  addition  to  the  structures  mentioned,  teeth, 
cartilage,  bone,  and,  in  rare  cases,  brain,  nerve,  and  muscle  tissue,  and  some- 
times rudimentary  extremities.  Occasionally  the  contents  of  a  dermoid  con- 
sists merely  of  oily  material.  Dermoids  have  been  reported  containing  an  eye, 
and  in  one  case  a  mammary  gland.  The  hair  is  usually  fine  and  light  b^o^m 
in  color;  it  may  be  short  and  curly,  or  cases  have  been  reported  in  which 
a  thick  switch  of  hair  existed,  in  one  case  five  and  one  half  feet  in  lengtk 
(Muiule). 

TiBULo  Dermoids. — Tubulo  dermoids  occur  in  embryonic  canals,  which 
normally  disjip])oar  before  birth;  of  these,  the  branchial  clefts,  the  thyro-glossal 
duct,  and  the  postanal  gut  sometimes  become  the  seat  of  dermoids.  For  the 
diagnosis  of  these  conditions,  see  Regional  Surgery. 

Ovarian  Dermoids. — All  the  structures  already  enumerated  may  occur 
in  ovarian  dermoids.  They  are  rather  important  tumors  because  they  may 
reach  a  largo  size,  and  sometimes  become  infected  with  pyogenic  organisms, 
and  thus  threaten  the  life  of  the  patient.  They  possess  the  physical  peculiarity, 
on  account  of  the  puttvlike  nature  of  their  contents,  that  if  indented  by  the 
examining  fingers  the  indentation  may  remain  for  some  time.  If  they  contain 
a  large  amount  of  hair,  a  crepitation  may  be  felt  when  examining  the  tumor 
(Koelier). 

Dermoid  Patch i:s — ^VFoles. — Moles  are  congenital  pigmented  patches 
upon  the  skin,  and  an*  often  hairy.  They  may  be  very  small,  or  may  involve 
a  considerable  portion  r»f  tlic  cntaneous  surface.     They  frequently  occur  upon 
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^lie  h^*    Clinically  they  are  important  because  they  not  infrequently  become 
jj^iiULrting  point  of  a  sarcoma,  sometimes  of  the  melanotic  type* 

Cholesteatoma. — Cholesteatoma  are  cysts,  sonietimes  dermoid^  sometimes 
fltlicri»iNi<t«^iJ!>  cysiis,  the  contents  uf  which  are  made  up  of  fat  and  of  crystalline 
pliiqiies  of  choksterin.  The  name  "  mother-of-pearl  '*  tumor  is  sometimes  used 
on  aa-ount  of  the  white,  glistening  appearance  of  the  cholesterin  crystals* 
Tliev  CK-fitr  in  the  nicmhraries  of  the  hrainj  sometimes  in  the  ventricles,  in  the 
middle  ear,  the  mastoid  pnjcess,  and  the  j>etrous  jwrtion  of  the  temjyoral  bone, 
md  in  some  of  the  glandular  organs^  ni>tahly  in  the  ovary.  They  iiw:  regarded 
tv  some  observers  as  belonging  to  the  entlotheliomata.  They  are  Ix^nign  tu- 
nini>,  Imt  may  give  rise  to  dangerous,  and  even  fatal  symptoms— in  the  ear 
bv  k-coming  infected  and  in  the  meninges  of  the  brain  by  pressure. 

Psammomata,— These  tumors  cK!eur  in  tlie  interior  of  the  skull  and  in  the 
sniiuit  niTUil ;  they  are  connected  with  the  pia  mater  of  the  brain,  and  some- 
tiiiws  lliey  grmv  from  the  choroid  plexnaes  of  the  ventricles.  They  are  8U}>- 
mm\  to  Ih?  rehited  to  the  eudotholit^iuata^  They  consist  of  spherical  masses 
nf  rnJot helium  or  epithelium,  stirroun<lcd  by  connective  tissue,  Tiiey  often 
ncdt?rgo  calcification.  They  lead,  if  they  grow  to  considerable  size,  to  pressure 
5^^l^ptoms  of  a  cerebral  or  spiiuji  character,  according  to  their  situation  to  head- 
m*he,  md  to  irritations  and  palsies  of  the  optic,  facial,  trigeminal,  and  auditory 
amrs.  When  they  aff(.*ct  the  motor  paths  of  the  brain  or  spinal  cord  they 
li*td  to  progressive  paraple- 
utaxia,  and  other  syuip- 
1^  ending  finally  in  death. 

Hydroceles.  —  These  are 
cystlikc  t  u  mors  conta  in  ing 
jenim.  They  occur  when  a 
poneh  of  peritonenm,  either 
noniial  or  due  to  a  hernia! 
pfotriision  of  the  peritoneal 
Mc,  Ijewimes  the  seat  of  a  low 
fTiiile  of  inflammation  or  ir- 
ritilir^iL  Such  are  hydrocele 
af  the  tunica  vaginalis  testis, 
of  the  canal  of  Nuck,  Also 
tW  serous  effusions  into  Iier- 
aiil  sacs,  rarely  similar  effu- 
sions between  the  layers  of  the 
great  mncntum, 

BiytrticEla.  —  Tltese  are 
dilatatiim  sacs  occurring  as 
bemifil  pT<:*trusion«i  from  mncons  canals.  Tliey  occur  most  often  in  connection 
with  tir  atiuH^i»t:iry  cnmil,  from  the  [duirynx,  the  eso]ihagus,  or  the  intestine, 
iii*iiii*titiirij  frt*m  the  urinary  bladder.     Similar  prolrusiuiis  occtir  congenitally 


Fig.  lOL — CrsTtc  DtLj^TATtoN  or  Both  Prepatellah 
BuKs.f;.     (New  Ytifk  HqspJLiJ,  autlior's  case.} 


of  tile  diagnosis  of  these  ^ 

tions  will  he  foiiDd  in  the 

ters  on  Regional  Surgerj 

Bnrsee* — Over  certain; 

prom ineii res,  and  where; 
cles  and  tc^ndons  pass  over 
poinfi^^  tliore  exist  uormn| 
are  developed  as  tlie  res| 
intermittent  but  chroni^ 
ehanieal  presLsiire  and  j 
tion,  tli  in-walled  J  fibron^ 
containing  clear  fluid 
bl  i  ng  norm  a  1  sy  no  v  i  a* 
sometimes  canse  pain  Bi 
convenience  by  becomii^ 
flamed.  Snch  bnrsir  at 
veloped  over  tlie  patella 
condition  is  knowTi  as  '*  ( 
maid's  knee"),  sometiml 
neath  the  patellar  tendoij 
liganientnm  patellae),  ov^ 
tuberosity  of  the  isehiumj 
the  great  trcH4ianter,  ovi 
olecranon  proc^ess  of  Hie  I 
over  the  metatarso-phall 
joint  of  t)ie  great  toe,  I 
ated  with  bunion  (halluj 
gns),  over  the  outer  end 
clavicle.  These  conditio* 
most  often  due  to  oecii| 
or  to  habit,  such  that  the 
develops  over  points  exposed  frequently  to  nieehanieal  pressure.  Fiu^b 
tails  will  be  found  under  tJie  head  of  Regional  Surgery. 

Parasitic  Cysts. — Eciimococcus  (HvnATiD  Cyst). — The  variety  ol 
worm  known  as  Tirnia  echinoeoccns  inhabits  the  intestine  of  dogs,  M 
jackals,  and  allied  forms.  It  is  a  four- jointed  worni^  less  than  a  quatf 
an  inch  in  length.  The  first  joint  is  the  head.  It  contains  upon  the  tet 
proniinoncej  known  as  the  rostellum,  four  suckers  and  numerous  ho*jklets^ 
fourthj  or  teriniual,  joint  contains  the  male  and  female  sexual  apparatuaf 
l>inpd  in  the  one  individiiah  Tlie  ova  e<mtiiim*d  in  the  excreta  of  the  at 
animal,  and  swallowed  by  man  through  contaminated  water  or  f<Jod,  arej 


Fig.  102, — Cy8TIC  Dilatation  of  Both  pHEr-ATELi-AR 
BuHs,«i  AWD  OF  Both  OLumANON  BuRa^c  (New  York 
Hospitelj  survJce  of  Dr,  BoltoiL.) 
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up  by  the  lymph  and  blood-vessels  of  the  intestine,  and  are  carried  by  the 
portal  circulation  to  the  liver,  where  they  lodge  and  frequently  develop.  Echi- 
nococcus  is  a  rare  disease  in  America.  It  occurs  with  the  greatest  frequency 
in  those  countries  where  the  people  live  in  close  contact  with  numerous  dogs — 
notably  in  Iceland,  and  in  sheep-raising  countries  like  Australia ;  on  the  Con- 
tinent of  Europe  it  is  not  a  very  common  disease. 

The  liver  is  the  most  frequent  seat  of  the  disease;  the  lung,  the  kidneys, 
tie  spleen,  the  brain,  the  bones  may,  however,  be  the  seat  of  the  infection. 
UTierever  the  embryos  lodge  they  set  up  an  irritation  of  the  tissues,  and  a 
fibrous  envelope  forms  about  the  embryo;  within  this  envelope  the  cyst  de- 
Telops.  It  is  described  as  having  two  walls — an  external  one  formed  of  elastic 
tissue  and  quite  vascular,  and  an  internal  one,  known  as  the  endocyst,  or 
parenchymatous  layer,  from  the  surface  of  which  the  so-called  brood  capsules 
develop,  and  in  these  the  little  echinococcus  heads  or  scolices  are  formed. 
These  have  a  so-called  rostellum,  armed  with  a  double  row  of  booklets  and 
four  suckers.  The  capsule  enlarges,  forming  a  cyst.  The  cyst  may  remain 
angle,  or  new  cysts  may  develop,  either  within  or  without  the  wall  of  the 
parent  cyst ;  and  again,  from  the  wall  of  these  so-called  "  daughter  cysts  " 
other  cysts  may  form.  The  tumors  thus  produced  in  the  liver  are  often  of 
wnsiderable  size ;  for  example,  they  may  hold  several  quarts  of  fluid.  The  cysts 
wntain  usually  a  clear,  light,  straw-colored,  watery  fluid,  of  a  specific  gravity 
of  1.005,  and  alkaline  in  reaction.  Albumen  is  usually  absent,  unless,  as  is 
ttmetimes  the  case,  hemorrhage  has  taken  place  into  the  cavity ;  sodium  chlorid 
i*  present  in  considerable  quantity.  In  echinococcus  of  the  liver  the  cysts  are 
»id  to  contain  leucin*  and  tyrosin,  and  those  in  the  kidney  uric  and  oxalic 
•dds.  The  recognition  of  the  booklets  establishes  the  diagnosis.  The  entire 
Kolex  is  about  one  fiftieth  of  an  inch  in  length,  and  the  booklets  are  seen 
Bnder  the  microscope,  singly  or  in  groups,  in  the  fluid  withdrawn  from  the  sac. 

Many  of  these  cysts  attain  no  great  size;  their  inhabitants  die,  the  fluid 
contents  of  the  cyst  are  absorbed,  and  the  remains  undergo  fatty  or  calcareous 
Regeneration.  In  another  form  of  the  disease  innumerable  minute  cysts,  none 
of  them  larger  than  a  pea,  are  scattered  throughout  the  liver  (echinococcus 
inultilocularis).  If  the  cysts  grow  to  considerable  size,  they  may  finally  rup- 
ture into  one  of  the  body  cavities — if  into  the  peritoneum,  they  may  set  up 
Prions  or  fatal  peritonitis;  if  into  the  alimentary  canal,  the  booklets,  or  even 
cysts,  may  be  passed  per  rectum ;  if  into  the  pelvis  of  the  kidney  or  the  urinary 
khidder,  the  characteristic  structures  may  be  found  in  the  urine;  if  into  the 
"TOncM,  they  will  be  found  in  the  sputum.  In  the  abdomen  the  cysts  form 
*ionnded,  tense,  smooth,  elastic  tumor.  If  one  hand  is  placed  upon  the  cyst 
^Wle  the  cyst  wall  is  percussed  upon  the  opposite  side,  a  peculiar  vibratory 
4rill  is  sometimes  felt. 

Echinococcus  Cyst  of  Bone. — The  disease  is  usually  of  the  multilocular 
Ninety.  Out  of  fifty-two  cases  quoted  by  Tillmanns,  eleven  were  in  the  hu- 
"^CTus,  eight  in  the  tibia,  six  in  the  femur,  one  in  a  phalanx,  eleven  in  the 
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pelvis,  and  four  each  in  the  skull,  scapula,  an<l  sternum ;  one  in  a  rib.  Tl 
tumors  are  of  slow  growth,  and  may  exist  for  years  without  giving  rise 
marked  symptoms.  They  may  finally  become  painful,  the  lH»ne  may  Ix^coii 
enlarged,  and  the  picture  presented  is  that  of  a  central  tumor  of  bone  whic 
has  broken  through,  or  is  about  to  break  through,  into  the  soft  parts.  Tli 
diagnosis  may  be  made  by  the  aspirating  needle  in  some  cases.  They  some 
times  cause  suppuration  and  the  production  of  sinuses.  The  discharged  puf 
contains  much  cholesterin ;  there  is  liltle  or  no  production  of  new  bone,  as  is 
the  case  with  ordinary  osteomyelitis,  followed  by  necrosis.  As  already  statcMl, 
the  cysts  are  minute,  the  formation  of  large  cysts  in  bone  being  rare.  Siwn 
taneous  fracture  sometimes  occurs.  For  echinococcus  of  other  localizations, 
see  Regional  Surgery. 

Cysticercus  Cellulos-Tt:. — During  one  of  the  stages  of  its  existence  tk 
Ta»nia  solium,  one  of  the  varieties  of  tapeworm,  inhabits,  not  infrequently 
the  muscular  tissues  of  the  pig.  An  animal  butchered  in  this  condition  ii 
known  as  "  measly  pork."  If  such  flesh  is  eaten  by  human  Ix^ngs  in  a  rav 
or  imperfectly  cooked  state,  the  protective  covering  may  be  digested,  and  \h 
worm  find  its  way  through  the  wall  of  the  alimentary  canal  and  by  the  bloot 
current  to  various  situations  in  the  body — the  subcutaneous  tissues,  the  nuis 
cles,  the  brain,  the  abdominal  organs,  the  eye,  and  other  situations,  \\1iei 
they  lodge  in  the  brain,  the  eye,  or  other  important  organs,  they  give  rise  t( 
more  or  less  marked  symptoms  of  their  presence — epilepsy,  interference  wit! 
vision,  etc.  When  situated  in  the  subcutaneous  tissues  or  in  muscle,  they  pro 
duce  no  symptoms  save  that  of  their  mechanical  presence  as  round  or  ovoid, 
hard  or  elastic,  little  tumors,  varying  in  size  from  that  of  a  small  bean  to  that 
of  a  hazel  nut.  They  are  ])ainless  and  insensitive,  do  not  increase  in  size,  ami. 
unless  tliey  lx>come  infected  and  su])purate,  ])ro(luco  no  symjitoms  wliatevor 
The  cysts  may  be  few  in  number  or  very  numerous. 

They  are  to  be  differentiated  from  Fibroma  molluscum  from  the  fact  tha 
the  latter  is  sitmited  in  or  upon  the  skin;  that  the  skin  covering  a  fibroma  i- 
frequently  flabby  and  thin ;  further,  that  the  fibromata  are  often  pedimculateJ 
Tlie  orifices  of  sebaceous  glands  are  often  seen  upon  the  surface  of  a  fibroma 
Lipomata  and  sebaceous  cysts  are  notably  softer  tumors.  The  neuro-fibromat  j 
are  situated  along  the  course  of  nerve  trunks,  and  are  usually  painful.  Tli^I 
are  to  be  diiferentiated  from  sarcomata  from  the  fact  that  they  remain  quies 
cent  and  do  not  grow,  and  that  they  are  movable  beneath  the  skin.  Froi" 
subcutaneous  gummata  they  are  to  be  distinguished  from  the  fact  that  tl» 
latter  become  adherent  to  the  skin,  and  finally  break  down,  showing  the  chai 
acteristic  signs  of  late  syphilitic  ulceration. 

When  they  occur  upon  the  e<m]unctiva  they  form  small  cystic  tumors  b* 
tween  the  conjunctiva  and  the  sclera.  They  are  usually  firm,  often  niovablt? 
they  may  have  a  fibrous  cyst  wall,  or,  on  the  other  hand,  the  sac  may  be  S 
thin  and  translucent  that  the  hotxil  of  the  worm  can  be  seen  as  a  minute  whi^ 
dot.     The  diagnosis  is  made  certain  by  finding  the  booklets  in  the  extirpate 
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sac  When  they  are  situated  beneath  the  retina  they  cause  se})aration  of  this 
DJeinbrane  and  disturbances  of  vision.  If  the  media  of  the  eye  remain  clear, 
tiev  can  be  sometimes  recognized  with  the  ophthalmoscope  as  little  bluish  cysts 
in  the  fundus  of  the  eye.  The  head  of  the  worm  may  be  recognizable,  and 
tlie  parasite,  if  alive,  may  even  be  seen  to  move.  In  the  vitreous  humor  they 
set  np  an  irritation,  and  produce  cloudiness  of  that  medium.  If  the  head 
merely  projects  into  the  vitreous  humor,  it  may  here  also  be  recognized  through 
the  ophthalmoscope. 

Teratoma 

Tnder  this  name  are  included  a  variety  of  conditions  which  depend  upon 
malfonnations  occurring  in  the  embryo.  The  various  forms  of  double  monsters 
as  well  as  the  congenital  tumors  containing  heterogeneous  masses  of  any  and 
every  sort  of  tissue  are  all  included  in  this  class.  They  are  supposed  to  arise 
when  a  double  embryo  is  contained  in  a  single  ovum,  and  when  one  of  the 
embnos  goes  on  to  full  development  while  the  other  develops  incompletely  and 
remains  attached  to  the  former  as  a  parasite.  The  tumors  may,  as  stated, 
contain  every  variety  of  tissue.  From  the  surgical  standpoint  these  tumors 
ire  chiefly  interesting  when  they  occur  in  such  form  and  in  such  situations 
that  they  can  be  removed.  Tumors  containing  a  variety  of  tissues  occurring 
in  the  ovary  and  testis  belong  to  the  teratomata.  They  usually  remain  quies- 
cent during  the  early  years  of  life,  and  do  not  take  on  an  active  growth  until 
the  period  of  puberty.  The  occurrence  of  teratomata  wull  be  spoken  of  more 
particularly  in  the  chapters  on  Regional  Surgery. 


CHAPTER   Vni 

FRACTURES  AND  DISLOCATIONS 

FRACTURES 

The  diagnosis  of  fractures  is  to  be  made  partly  from  objective  signs  and 
partly  from  the  history  of  the  case  and  the  subjective  symptoms.  The  difficul- 
ties in  the  recognition  of  fractures  vary  greatly;  in  many  instances  the  ppes-  I 
ence  of  a  fracture  can  be  recognized  at  a  glance;  in  others,  ordinary  methods  ^ 
of  examination  may  entirely  fail  to  enable  the  surgeon  to  say  whether  a  frac-  'i 
ture  exists  or  not. 

Causation  of  Fractures 

Before  speaking  6f  the  diagnosis  of  fractures  in  general,  it  is  necessary  to 
refer  briefly  to  the  causes  of  fracture,  and  to  mention  some  of  the  varieties  of 
fracture. 

Predisposing  Causes. — Many  more  fractures  occur  in  men  than  in  women, 
owing  to  the  fact  that  men  are  more  liable  to  accidental  violence  from  their 
mode  of  life  and  occupations.  In  young  children  fractures  are  rare.  Certaii 
bones,  from  their  shape  and  position,  are  more  liable  to  fracture  than  othen 
— the  clavicle  from  its  curved  shape,  the  phalanges  of  the  fingers  from  thdr 
exposed  position.  In  old  age  a  predisposing  cause  exists  in  the  rarefying 
change  in  the  bones  incident  to  senility,  and  fractures  are  relatively  mow 
common  in  old  people. 

Active  or  Determining  Causes. — Active  or  determining  causes  of  fracture 
are  external  violence — direct  or  indirect — and  muscular  viohnce.  There 
exists,  also,  a  class  of  fractures  due  to  local  disease  of  the  bone  itself  or  to 
general  causes,  such  that  fractures  occur  from  degrees  of  violence  insuffi- 
cient to  produce  them  in  healthy  subjects;  these  are  known  as  spontanwuM 
fradureSy  sometimes  as  pathological  fractures. 

Fractures  Duk  to  External  Violence — Direct  or  Indirect. — A  frae- 
ture  is  said  to  be  due  to  direct  violence  when  the  bone  is  broken  at  the  point 
of  application  of  the  force  to  its  surface;  to  indirect  violence  when  the  frac- 
ture occurs  at  some  other  point  than  that  to  which  the  force  was  applied.  A 
very  important  practical  difference  exists  between  these  two  classes. 

Fractures  by  Direct  Violence, — Such  fractures  are  often  accompanied  by 
a  wound  or  contusion  of  the  soft  parts;  such  a  wound  may  commimicate 
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directly  with  the  point  of  fracture,  or  the  contused  tissues  may  subsequently 
sloiigh  and  expose  the  fractured  bone.     Such  an  injury  may  be  slight  or  of 
anv  degree  of  gravity  up  to  the  crushing  of  all  the  tissues  of  the  limb.     Frac- 
tures bv  direct  violence  occur  most  often  when  some  portion  of  the  body 
being  at  rest  is  struck  by  a  moving  object — a  club,  a  stone,  a  bullet,  the 
I    wheel  of  a  wagon  or  locomotive,  or  a  moving  piece  of  machinery;  less  often 
I    bv  falls  from  a  height  upon  a  flat  surface  (unless  the  individual  strikes  some 
I    intervening  object  before  reaching  the  ground,  or  falls  upon  his  head).     If 
be  falls  upon  his  feet  or  hands  indirect  fractures  usually  result — although  in 
SDch  falls  upon  the  feet  direct  crushing  fracture  of  the  os  calcis  is  not  uncommon. 
Fractures  by  Indirect  Violence. — These  fractures  occur  very  often  as  the 
result  of  falls  either  from  a  height  or  a  simple  fall,  as  from  slipping  upon  ice, 
a  misstep,  ete.     The  majority  of  fractures  of  the  long  bones  occur  in  this 
way.    The  force  may  act  in  such  a  manner  that  the  bone  against  which  the 
force  is  applied  is  broken,  or  through  the  medium  of  other  bones  the  fracture 
occurs  in  a  distant  bone.    The  bone  may  be  (1)  crushed ;  (2)  bent ;  (3)  twisted ; 
(4)  torn  apart    Examples :  1.  Impacted  fracture  of  the  nock  of  the  femur  from 
a  fall  upon  the  great  trochanter.    2.  Many  fractures  of  the  long  bones.    3.  Frac- 
ture of  the  bones  of  the  leg  when,  the  foot  being  firmly  held,  the  whole  body  is 
rotated.    4.  Fracture  of  the  internal  malleolus  from  abduction  of  the  foot. 

Muscular^ction  Fractures. — Fractures  from  violent  contraction  of  the 
muscles  occur  most  often  in  the  patella,  the  olecranon,  occasionally  in  the 
humerus.  Much  more  rarely  the  femur,  the  bones  of  the  forearm,  the  leg, 
the  ribs,  acromion,  and  other  bones. 

Spontaxeous  and  Pathological  Fractures. — As  the  result  of  hemi- 
plegias, locomotor  ataxia,  pregnancy,  osteomalacia,  and  prolonged  disuse  of 
the  limbs  from  disease  of  the  joints;  the  bones  may  undergo  a  rarefying  oste- 
itis similar  to,  and  often  in  excess  of,  that  which  accompanies  old  age;  under 
such  eonditions  fractures  may  occur  from   degrees   of  violence  entirely   in- 
adequate to  produce  them   in   healthy   persons.      For   example:    The   femur 
may  break  by  turning  over  in  bed ;  or  the  humerus  while  raising  the  hand 
niddenly  to  the  head ;  or  a  fracture  of  the  tibia  by  a  misstep  in  going  down- 
stairs or  from  a  slight  blow.     These  fractures  sometimes  imite  promptly. 

Rarhiiis. — In  children  who  have  rachitis  the  bones  are  sometimes  broken 
from  slight  degrees  of  violence.  Union  may  be  delayed.  Sarcoma  and  car- 
cinama,  primary  in  the  bones,  or  due  to  secondary  deposits,  is  not  infrequent, 
mnd  destroys  and  causes  absorption  of  bony  tissue,  and  may  lead  to  fracture 
from  slight  causes.  While  localization  may  take  place  in  any  bone,  the  femur 
»  most  often  affected,  the  humerus  next.  No  symptoms  may  precede  the 
!nictiire,  or  the  bone  may  have  been  the  seat  of  considerable  pain.  Strangely 
•Doiigh,  the  fractures  unite  in  a  small  proportion  of  cases. 

Osteomyelitis. — ^In  those  cases  of  suppurative  inflammation  of  the  bones 
(tended  by  necrosis  there  is  usually  so  large  a  reproduction  of  new  bone 

nring  the  separation  of  the  sequestrum  that  fractures  are  not  at  all  likely 
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to  occur  except  as  the  result  of  the  weakening  of  the  bone  by  extensive  oper- 
ations for  the  removal  of  the  sequestrum,  or  the  proper  drainage  of  purulent 
collections  in  its  neighborhood.     Under  such  circumstances   fractures  maj 
be  produced,  either  during  the  operation  or  soon  after,  during  movements 
of  the  limb.     Such  fractures  always  heal  readily,  and  need  give  the  surgeon 
no  serious  anxiety. 

Echinococcvs. — The  occurrence  of  spontaneous  fracture  as  the  result  of 
bone  destruction  produced  by  hydatids  of  the  diaphases  of  the  long  bones  has 
already  been  mentioned. 

Syphilis, — Circumscribed  or  diffuse  gummatous  infiltration  of  the  shafts 
of  the  long  bones  with  absorption  or  destruction  of  bone  substance  may  lead 
to  the  occurrence  of  fracture  from  very  slight  degrees  of  violence.  Such  fra^ 
tures  may  be  attended  by  very  little  pain.  The  distinctive  signs  of  fracture 
are  present.  Under  fixation  and  the  use  of  mercury  and  lodid  of  potash  the 
fractures  commonly  unite  readily.     Delayed  union  is  sometimes  obser\'ed. 

Intra-uterine  and  Intrapartum  Fractures. — ^Blows  upon  or  wounds  of 
the  abdomen  of  the  mother  may  produce  fractures  of  the  bones  of  the  fetus. 
Such  cases  are  rare,  and  it  is  not  possible  always  at  the  time  of  birth  to  dete^ 
mine  whether  the  fracture  was  produced  in  utero  or  during  delivery,  nor  even 
to  state  positively  whether  a  fracture  exists  or  merely  a  deformity  due  to 
imperfect  ossification,  except  by  means  of  a  skiagraph.  Fractures  during  labor 
are  most  often  caused  by  instruments  used  to  deliver  the  fetus,  or  by  the 
manipulations  made  during  version,  more  rarely  by  pressure  against  the  pa^ 
turient  canal.     They  possess  no  special  diagnostic  interest. 

The  Varieties  of  Fracture 

Fractures  may  be  classified  in  various  ways  according  to  the  relation  of 
the  broken  bone  to  injuries  of  the  soft  parts.     We  speak  of  fractures  as  comr 
pound  or  simple.     A  compoimd  fracture  is  one  in  which  a  wound  of  the  soft 
parts  exists,  such  that  the  fracture  is  in  communication  with  the  external  air. 
A  simple  fracture  is  one  in  which  no  such  communication  exists.     Fracturea 
may  be  further  classified,  according  to  the  extent  of  the  injury  of  the  hone, 
into  incomplete  or  complete:  "  1.  The  incomplete  fractures  may  be  divided  into 
(a)  fissures;   (b)  "green-stick"  fractures,  bent  bones;   (c)  depressions;  (d) 
separation  of  a  splinter  or  of  an  apophysis.     2.  Complete  fractures  subdivided^ 
according  to  (a)  direction  and  character  of  the  line  of  the  fracture,  into  trans- 
verse, oblique,  longitudinal,  spiral,  toothed  or  dentate,  V-,  Y-,  or  T-shapedi 
and  comminuted;  (b)  seat  of  the  fracture  into  fracture  of  the  shaft,  of  the 
neck,  of  the  upper,  middle,  or  lower  third,  intercondyloid,  separation  of  epiplh 
ysis ;  and,  (c)  if  extending  into  a  joint,  intra-articular.     3.  Multiple  fractureSi 
comprising  fractures  of  two  or  more  nonadjacent  bones  and  two  or  more  frae- 
tures  of  the  same  bone.     4.  Gunshot  fractures."     (Stimson's  classification.)* 

*  "A  Practical  Treatise  on  Fractures  and  Dislocations,"  Lewis  A.  Stimson.     Fftge  22.    Lea 
Bro&     1900. 
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Incomplete  Fiactures. — Fissures. — Fissured  fractures  are  characterized  by 
a  crack  or  fissure  in  the  bone,  but  which  does  not  extend  in  such  a  manner 
u  to  produce  a  separate  fragment.  It  is  frequently  seen  in  the  lK)nes  forming 
tie  Tault  of  the  skull,  and  is  exceedingly  common  in  the  shafts  of  the  long 
tones  as  the  result  of  wounds  made  by  steel-covered  rifle  bullets  of  small 
ciliber.  It  cannot  be  diagnosticated  except  in  compound  fractures,  and  in 
these  its  importance  depends  upon  the  fact  that  if  a  fissure  extends  into  a 
neighboring  joint,  it  may  form  an  avenue  of  infection  from  the  fracture  into 
the  joint. 

Green-stick  Fracture — ^Bent  Bone. — In  nearly  all  cases  this  is  a  true 
fracture,  which  does  not,  however,  involve  the  entire  thickness  of  the  bone. 
The  bone  is  bent,  splintering  occurs  upon  the  convex  side  of  the  bend,  and 
compression  of  the  bone  upon  the  concave  side.  This  form  of  fracture  oc- 
cnrs  in  the  long  bones  of  children ;  most  often  in  the  bones  of  the  forearm, 
less  frequently  in  the  clavicle,  and  rarely  in  other  situations.  It  does  not 
occur  in  the  short  bones.  Angular  deformity  exists  as  the  result  of  this 
fracture. 

Depressions. — Depressions  are  indentations  of  the  surface  of  flat  or  spongy 
hones  produced  usually  by  direct  violence. 

Separation  of  a  Splinter,  or  an  Apophysis. — As  the  result  of  direct 
violence  a  fragment  may  be  cut  or  broken  from  the  surface  of  a  bone.  Such 
injuries  are  commonly  the  result  of  saber  cuts  and  the  like.  The  spongy  por- 
tions of  the  long  bones,  the  external  table  of  the  skull,  are  common  sites.  I 
Mw  such  an  injury  (a  simple  fracture)  produced  in  the  following  manner: 
A  man  was  struck  by  an  automobile  on  the  outer  surface  of  his  right  thigh, 
kis  1^  were  knocked  from  under  him,  and  his  body  described  a  somersault 
•0  that,  as  he  fell,  his  left  shoulder  struck  against  the  edge  of  the  metal  hood 
wvering  the  engine.  A  small  fragment  was  chipped  off  the  posterior  border 
of  the  outer  third  of  the  left  clavicle.  The  fracture  was  simple  and  the 
wntmuity  of  the  shaft  was  not  destroyed. 

The  Separation  of  an  Apophysis. — This  occurs  from  violent  muscular 
iction,  or  by  violent  traction  upon  a  ligament,  so  that  a  portion  of  bone  is  torn 
•way  from  its  attachment  to  the  main  portion  of  the  bone.  Such  a  fragment 
nwy  be  small  or  of  considerable  size.  Examples  are  fracture  of  the  coracoid 
process  of  the  scapula,  fracture  of  the  olecranon,  fracture  of  the  coronoid  process 
if  the  ulna  in  backward  dislocation  of  the  elbow  by  muscular  action,  fracture  of 
ie  internal  malleolus  by  abduction  of  the  foot  in  Pott's  fracture,  and  fracture 
rf  the  external  border  of  the  lower  end  of  the  tibia,  also  a  frequent  accompani- 
oent  of  the  same  injury. 

Complete  Fractures. — Complete  fractures  are  those  in  which  a  bone  is  broken 
ito  two  or  more  separate  fragments.  It  is  customary  to  classify  these,  ac- 
vding  to  the  direction  of  the  line  of  fracture,  into  transverse,  oblique, 
Dgitudinal,  spiral,  toothed  or  dentate  V-,  Y-,  or  T-shaped,  splintered.  In 
der  to  economize  space  the  details  in  regard  to  the  diagnosis  of  the  various 
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types  of  fracture  of  the  long  bones  will  be  dwelt  upon  more  particularly  under 
Regional  Surgery.  1'lie  coniinonest  varieties  are  tlie  transverse  and  obliqae 
fractures,  as  the  result  of  such  violence  as  tends  to  bend  the  lx»ne.  If  the 
broken  surfaces  of  both  fragments  are  markedly  jagged,  the  fracture  is  toothed 
or  dentate.  Certain  varieties — the  V-shaped  fracture,  for  example — occur  most 
often  in  the  tibia.  The  Y-  and  T-shaptvl,  at  the  lower  end  of  the  humerus  and 
femur,  and  involve  the  elbow-  and  knee-joint  res[>ectively.  A  comminuted  frac- 
ture is  one  in  which  the  bone  is  broken  into  several  fragments.  Spiral  fractura 
are  produced  by  twisting  strains ;  the  line  of  fracture  pursues  a  spiral  coune 
along  the  shaft.  Longitudinal  fractures  are  those  in  which  the  line  of  frac- 
ture crosses  the  bone,  either  on  a  very  long  slant  or  is  approximately  paralld 
to  the  long  axis  of  the  bone.     They  are  comparatively  rare. 

The  use  of  the  X-rays  have  enabled  us  to  study  fractures  in  a  maimer 
formerly  quite  impossible  in  the  living  subject.  We  are  able  in  most  cases  to 
determine  the  direction  of  the  lines  of  fracture,  the  number  of  fragments,  the 
character  of  the  displacements,  the  obstacles  to  reduction,  and  further  to  tell 
with  certainty  whether  our  efforts  ati  reduction  have  been  successful  and  whether 
our  dressings  are  efficient. 

Separation  ok  Epiphyses. — The  epiphyses  unite  at  different  ages  in 
different  bones.  In  men,  imion  of  all  the  epiphyses  is  complete  by  the  end  o£ 
the  twenty-fifth  year;  in  women,  at  the  age  of  twenty-two.  In  the  young,  such, 
separations  occur  at  the  up])(^r  and  lower  end  of  the  humerus,  at  the  lower 
end  of  the  radius,  at  the  lower  end  of  the  femur,  more  rarely  in  other  situations^ 
The  diagnosis  is  usually  easily  made  from  the  physical  signs.  It  can  be  made 
with  great  ease  by  means  of  an  X-ray  picture.  For  the  diagnosis  of  separatioa 
of  the  epiphyses  and  fractures  involving  joints,  see  Regional  Surgery. 

Multiple  Fractures. — By  this  term  is  meant  either  that  two  or  more  bones 
are  fractured,  or  that  two  or  more  distinct  and  separate  fractures  are  present 
in  the  same  bone. 

Compound  Fractures. — The  existence  of  an  external  opening  in  the  soft  partB 
communicating  with  the  seat  of  a  fracture  adds  greatly  to  the  gravity  of  the 
injury,  unless  pyogenic  infection  is  avoi<led.      Compound  fractures  are  pro- 
duced usually  by  direct  violence.     The  force  which  causes  the  wound  of  the 
soft  parts  also  fractures  the  bone.     A  certain  smaller  proportion  occur  froia 
indirect  violence  by  a  continuance  of  the  force  pushing  the  broken  end  of  • 
bone  through  the  soft  parts,  thus  creating  a  wound  of  the  skin  from  within 
outward.    In  some  cases  the  fracture,  at  first  simple,  is  rendered  compound  by 
penetration  of  the  skin  by  a  shar])  bony  fragment  as  the  result  of  injudicious 
handling,  of  efforts  on  the  })art  of  the  patient  to  use  the  limb,  of  involimtary 
muscular  spasm,  of  imperfect  retentive  a])paratu8  during  the  struggles  of  an 
insane  or  delirious  patient.     Finally,  by  sloughing  of  the  contused  parts  over 
the  seat  of  fracture.     Compoimd  fractures  by  direct  violence  are  often,  from 
the  character  of  the  violence  causing  them,  among  the  gravest  injuries.     Snck 
are  the  fractures  resulting  from  the  ])assage  of  a  heavy  vehicle  over  the  linib^— 
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r^loosiDotivi?,  a  trolley  car,  or  the*  like.  Limbs  groimd  up  in  the  toothed  wheels 
flf moving  maclnnerv  or  caught  bctvvecD  the  buffers  of  railway  cars  are  cases 
ef cffinpound  fracture  of  such  gravity  that  the  mere  breaking  of  the  lione  is  a 
mariifr  of  minor  iiiipt»rtance.     The  iliagxiosis  of  eompoimd  fractures  is  usually 

j  i«8T,  as  far  as  detcmiiuing  tlie  prpsenee  of  fracture  is  concerned.  To  estimate 
tieiTHvity  of  the  associuted  injuries  of  the  soft  parts  is  not  always  so  simple. 
k  is  well  to  l>car  in  mind  that  the  sisse  of  the  D|>cniiig  in  the  skin  l>ears  no 
Beces&arT  relation  to  the  amount  of  destruction  to  the  subcutaneous  tissuesj 
musclej?,  ltkKKl-vcs-st*ls,  etc.  It  often  hnjun^ns  that  the  \vinmd  of  the  skin  is 
mjall  while  the  injury  to  the  deej»er  parts  is  extensive*  If  there  is  a  woimd 
of  the  soft  parts  in  the  vicinity  of  a  fracture,  even  though  no  direct  eommuni- 

I  niim  flpiR^ars  to  exist  between  the  two,  tbt;  case  should  be  regarded  as  a  case 
4  c<no pound  fracturej  and  treated  accordingly.  A  large  proportion  of  com- 
joimd  fractures  are  attended  by  shock  of  a  grave  and  even  fatal  charactePj 

I  {vinf  to  associated  injuries. 

Qmifliot  Fractures, — Tn  the  chapter  on  Gunshot  Wounds,  mention  has  been 
made  of  some  of  the  characters  of  gunshot  fractures*  The  reader  is  referred 
to  dmt  chapter  and  to  ivounds  of  regions. 

The  Objective  Sigas  of  Fractuee 

The  objective  signs  of  fracture  are  deformity^  abnormal  mobility,  crepitus, 
htmoeiis,  swelling*  the  formation  of  blebs.  The  subjective  s^^iptoms  of 
fractum  include  painj  tenderness^  loss  of  function,  and  with  these  may  be 
indnded  the  history  of  the  injury,  as  related  by  the  patient.     The  deformity 


(^ 
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following  friichires  varies  greatly-  In  many  instances  an  obvious  1 
angular  deflection  of  a  limb  renders  itself  evident  to  the  most  casual  o 
In  other  instances  the  deformity  may  be  aUsent  or  slight,  or  it  ijiay  c 
such  situations  that  it  is  very  difficult  to  appreciate.  Swelling  of  the  so 
near  a  broken  bone  often  takes  place  very  soon  after  the  receipt  of  the 
due  to  eifusion  of  blood  from  the  vessels  of  the  broken  bone,  periostet 
injured  soft  parts.  Such  swelling  may  obscure  the  displacement  of 
bone^  or,  on  tlie  other  hand^  may  le^d 
to  an  appearance  of  deformity  in  the 
bones  tbemselves  where  none  exists. 


FlO.  104.— Old,  vemy  Oblique  FTiACTiTRt]  ok 
THU  Shaft  of  the  Femufi,  Maukku  Lovti- 
ITUUINAL.  DisrLArt^MENT,  SH*iwii*a  Great 
Shortewing  of  the  Ltmh.  Tlic  attempt  to 
overcome  the  tshartptiiog  by  l*n  opea  opefn- 
tion  and  continuous  tructioa  wiu*  only  p«.rtly 
sudceK»fiil.  The  end  result  was  a  gain  of 
less  than  ao  inch  in  the  LeD^h  of  the  limb. 
( Author's  collcclJOQ.) 


Fig.  105*— Fracxube  of  the  Lower  Ki 
Radius.  Slight  displiieemeiii  ol  : 
fragment  toward  the  radial  sid^H 
collection,)  ^H 


Befonnity. — Defonnity  is  recognized  hj  inspection^  palpation,  ai 
suration.  In  order  jiroperlj  to  examine  a  friu-tnre,  it  is  desiraUe  tl 
sides  of  the  boJj  tihonld  l>e  exposed^  free  from  cloth ing,  ao  that  the  ap| 
of  the  injured  limb  or  part  may  be  compared  with  that  of  the  aotrnd  oi: 
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izmtia  should,  moreover,  be  in  identical  positions  with  reepect  to  the  trimk,  and 
t&e  different  portions  of  each  limb  in  the  same  relations  with  respect  to  one 
isothef.    Only  in  this  manner  can  a  proper  comparison  be  made.    In  fractures 
fl/  the  upper  extremitj  the 
sboaId«?rs   should    be   levelj 
the  arms   abducted    to   the 
Mine    extent,     the     elbows 
Seied  to  the  same  degree, 
mfl  palms  pronated  or  an- 
fmieii  to  the  same  degree* 
In  fractures  of  the    lower 
extremity  the  patient  must 
lb  flat  on  his  back  and  a 
drawn  through  the  an- 
tiTiar  siijjerior  spines  of  the 
ilia  must  be  at  right  angles 
I**  the  median  plane  of  the 
tnmk,  the  legs  parallel  and 
I*  Bear  together  as  possible, 
ttif  knee-  and  hip-joints  ex- 
twided. 
^Tbo  general  contour  of 
^injured  limb  is  often  so 
ditnged  that  fracture  is  at 
onoft  suspected.      The  limb 
mtjr  appear  bent  or  short- 
euwl,  ami  broader  and  tliick- 
er  than  noniiaL     The  low^er 
fragment    may    be    rotated 
lliroQgli  gravity  or  museuhir 
actioEL     A  distinct  promi- 
nence or  a  depression  may 
Iw  set-ti  where  a  level  surface 
*toiild  exist,  or,  if  the  bone 
subcutaneous,  a  marked 

firtiirc  from  its  normal  outline  may  l»e  quite  evident*  The  whole  extremity 
may  he  depresi?eiK  and  fall  dmvnward  or  inward  as  in  same  fractures  of  the  clavi- 
'  tk\  It  goes  without  saying  that  a  thorough  knowletl^e  of  the  topograph ieal  anat- 
liiniy  of  the  part  is  indispensable  for  a  proper  appreciation  and  interpretation  of 
the  rlmnged  relations  of  bony  landuiurka  on  tlie  two  sides.  The  skin  may  be 
caught  and  held  by  the  sharp  point  of  a  bony  fragment*  The  attitude  of  the 
individual  may  even  l>e  quite  characteristic  in  certain  forms  of  fracture, 
Xcdiymotis, — Ecchymosis  is  present  after  most  fractures,  but  may  not  ap- 
for  several  days*    It  often  appears  at  a  point  below  the  seat  of  fracture — 


PlO.    106. FRACTLiilE  OF  the;  RjLDma  AND  UtNA, 

(New  York  Hospitj^l  collection.) 
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near  the  elbow  in  fraetiirea  of  the  upper  part  of  the  himienis,  in  the  foot  i 
ankle  in  fractures  of  the  leg-    In  fractures  of  the  forearm  and  leg  large  blob 
containing  dear,  pink  or  bloody  serum  frequently  form  upon  the  skin  afte 

tlie  first  twenty-four  hours, 
fractures  involving  joints  a  rap^ 
effusion  of  blood  takes  place  mU 
the  joint,  and  often  forms  a  \mm 
inent   swelling  outlined  by 
iittaehments  of  the  joint  cap^iila 
This  is  especially  notable  iu  frao 
tnres  of  the  patella.    The  imp 
turn  of  the  limb  will  sliaw 
tusions,  abrasions,  or  wounds,  \ 
situated  that  a  probable  condfl 
si  on  mav  be  drawTi  as  to  whetb 
the  fnicture  was  due  to  direct  < 
indirect  violence,  and  even 
probable  character  of  tbe  fra 
t  u  re — ^t  r  a  n  .'^  V  e  rse ,  obi  i  <  j  i  le,  s  pif iU 
C'^mminutedj   etc. — may   Ix*  i>\\f 
ll|]-^■*].    A  wound  commuuicatin 
with   the   fracture   is   visible 
once.      A   pointed    fragment 
bone  may  even  be  seen  praje 
ing  through  tbe  skin. 

By  palpation^  inequalities ' 
outline  of  the  suspected  bone  ^ 
often  be  appreciated  ■  the  fin 
may  sink  into  a  crevice  betwe 
the  fragments.  If  much  ede 
exists  near  the  point  of  fracture! 
may  sometimes  be  gently  pr 
away  with  the  fingers,  and 
thickness  of  tissue  bctweea 
surface  and  tbe  injured 
thus  coBsiderahly  dimini.^lie 
The  presence  of  extravasated  blood  will  give  rise  to  a  peculiar  sensation 
soft  crepitation  quite  unlike  that  produced  by  tbe  grating  of  bone.  By 
tion,  also,  the  character  of  the  displacement  and  the  shape  of  the  line  of  fractiiff 
may  be  made  out  in  those  hones  which  are  sulxiutaneouSj  notably  in  the  clavicfe 
and  in  the  tibia.  Tn  commintited  fractures  the  number,  size,  and  shape  of  the 
fragments  may  sometimes  be  more  or  less  perfectly  estimated. 

Abnormal  Mobility. — A  point  of  false  motion,  as  it  is  called,  detected  in  % 
bone  where  such  motion  does  not  normally  exist,  is  positive  evidence  of  tha, 


Fig.  107.— -FRArrtrtiK  of  the  Olecranon  Phoces-h  oi^ 
TttE  Ulna  with  SELPAKAtiON.  (New  York  Hospi- 
tal colk-^ction.} 
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of  a  fracture.  In  some  sitxiations  and  in  complete  fractures  the  recog- 
nitioti  of  this  sign  is  entirelj  simple*  This  is  the  case  with  most  fractures  of 
tk  aimfts  of  the  long  bones.  When,  however,  the  fracttire  is  incortipletej 
L_i]Bpacted*  or  very  deeply  placed,  or  very  near  a  joint,  or  where  one  fragment 

I  very  snmU,  the  sign  may  be  absent,  or  diffictilt  or  impossible  to  obtain.  In 
[li)ne3  which  are  very  elastic — the  fibula  and  the  rihsj  for  example — a  feeling 
I  tf  mobility  due  to  such  elasticity  may  be  mistaken  for  a  fracture* 

Tbc  method  of  examination^  wliert'by  the  surgeon  seeks  to  obtain  this  sigBj 
I  differs  in  different  bones  and  situations.  Tlie  manipulation  should  be  con- 
[dueted  with  gentleness  in  order  to  avoid  intlicting  upon  the  patient  unnecessary 
Ipiia  or  further  injury.  The  sigu  is  most  easily  appreciated  in  fractures  of 
l^e  shaft  of  the  humerus  and 

of  the    femur.      The    surgeon 

grsiipet  the  limb  near  the  elbow, 

or  at  the  knee,  resf>eetively,  and 

iDskes  slight  lateral  movements 
the  bone,  usually  the  abnor- 
mobility  is  appreciated  at 

ancct    Where  two  bones  exist, 

i<  in  the  forearm   and  in  tlie 

hff  ind  both  are  fractured  at 

nearly  the  same  level,  the  sign 

m\\  airain  be  very  easy  to  obtain 

bj  jmtle  lateral  movements  of 

the  forearm  or  leg,  respectively. 

If  the  bones  are  brokeD  at  dif- 
tfetat  levels,  the  mobility  will 
Im  marked,  but  will  never- 
be  easy  to  appreciate  iu 
fmost  iastanecs  by  manipulations 

limilar  to  those  described. 

If  but  one  bone  of  the  fore- 
inn  k   broken,    mobility    uiay 

ginerally  be  detected  in  the  fol- 

lowing  way :  The  surgeon  grasps 

the  lane  between  the  fingers  and 

Ae  thumbs  of  either  hand,  the 

tip  of  the  fingers  being  sepa- 

titd  an  inch  or  more;  he  then 

lakfs  .flight  lateral  motions  as 

tl/fiudi  he  would  move  the  por- 

ti<^  nf  bone  grasped   between  the   fingers  of  either   hand^   one   upon   the 

wdKt,  and  this  manipulation  is  carried  out  throughout  the  entire  length  of 

the  bone.     If  a  fracture  of  the  upper  portion  of  the  radius  is  susp^ted,  the 


FjG,  108.— FnAmTRE  or  thf,  Ithia  and  Iibula. 
(New  York  Hoapitiii  colltKjtuni.) 
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hand  grasps  the  elbow  with  the  thumb  upon  the  head  of  the  radius;  wittitbc 
other  hand  the  surgeon  holds  the  hand  or  wrist  of  the  patient,  and  makes  gentle 
movements  of  pronation  and  supination.  If  the  bead  of  the  radius  does  not 
rotate  beneath  the  thumb  during  these  movements,  the  radius  is  fractured. 

Complete  fractures  of  the  shaft  of  the  tibia  alone,  occurring  as  it  iom  if» 
commonly  by  indirect  violence  at  the  junction  of  the  middle  and  lower  thirds 

of  tlie  leg,  can  usually  be 
recognized  by  simple  mail* 
ipulations.  Fracture  of  tte 
fibula  alone  may  or  mif 
not  present  this^  sign  in  sxk 
easily  recognizable  frtmu 
Tbe  most  common  p>iiit  of 
fracture  in  the  fibiila  is  s 
short  distance  above  the  ex- 
ternal malleolus^  produced 
by  indirect  violence  in  vity 
lent  abduction  of  the  foot; 
mnhility  can  sometimes  be 
recognized  by  direct  pre§- 
sure  at  the  point  of  frao' 
ture.  In  other  cases  the 
f  ol  lowing  p  r occf  1 1 1  re  u  my  he 
used:  The  surgeon  place! 
his  thumb  upon  the  tip  ot 
the  external  malleoltis,  mi 
with  the  other  hand  presses 
upon  the  shaft  of  the  hyoe 
above  its  articulation  with 
the  astragalus  and  tibia.  The  fibula  may  Ix*  felt  to  rock  to  an  abnormal  degre* 
upon  the  astragalus^  so  that  the  upper  end  of  the  lower  fragment  is  felt  W 
move  outwardj  or  the  pressure  iip6n  the  shaft  of  the  bone  is  gradually  shifted 
upward  upon  the  leg,  and  in  some  cases  it  will  be  found  that  when  a  certaic 
level  is  reached  the  tip  of  the  malleolus  no  longer  moves. 

In  fractures  in  the  neighborliood  of  joints — the  upper  end  of  the  humems, 
the  upper  part  of  the  femur^  and  the  upper  part  of  the  tibia — :slight  rotaij 
movements  of  the  shaft  of  the  bone  may  be  made  while  one  hand  grasps  llw 
upper  end  of  the  bone,  above  the  supposed  point  of  fracture.  If  the  upper 
end  of  the  bone  does  not  follow  the  shaft,  a  fracture  is  present.  This  sign 
of  course,  fails  in  incomplete  and  impacted  fractures;  it  is  sometimes  of  gre« 
value  in  fractures  of  thp  surgical  neck  of  the  humerus,  where  the  tul>erosilif 
are  grasped  with  the  fingers ;  rotary  movements  are  then  made  of  the  humen 
by  grasping  the  elbow;  if  the  head  of  the  bone  is  attached  to  the  shaft  tl 
tuberosities  may  be  felt  to  roll  back  and  forth  beneath  the  fingiers.    In  fraet 


Fig.  im,—Ot.t}  Fracturb  or  this  Pa-tella,  Sei-aratioju  of 
TUB  FnAiTMl^NTS.  (Ncw  Ytifk  HospitaJ,  Hcrvice  of  Dr, 
Uartk-y.) 
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of  the  condyles  of  the  humerus  and  of  the  femur,  or  when  a  small  portion  of 
bone  is  torn  away,  as  in  separation  of  the  greater  tuberosity  of  the  humerus, 
the  surgeon  strives  to  grasp  the  condyle  or  the  tuberosity,  as  the  case  may  be, 
and  move  it  in  the  plane  of  the  fracture  upon  the  shaft  of  the  bone. 

Crepitni. — Another  positive  sign  of  fracture  is  the  grating  sensation  felt  or 
sound  heard  when  two  fractured  bone  surfaces  are  moved  one  upon  the  other. 
In  order  that  this  sign  shall  be  present  it  is  not  only  necessary  that  the  fragments 
rfiould  move  freely,  but  also  that  no  soft  tissue  should  intervene ;  consequently 
the  sign  is  absent  in  impacted  fractures,  in  fractures  with  longitudinal  separa- 
tion, and  in  cases  where  muscles,  tendons,  or  other  soft  parts  intervene.  It  is 
most  marked  in  fractures  of  the  shafts  of  the  long  bones  where  great  mobility 
exists,  in  comminuted  fractures,  and  in  general  where  the  other  positive  signs 
of  fracture  are  most  evident.  It  may,  however,  be  absent  or  hard  to  obtain 
in  oblique  fractures  with  much  overriding,  for  in  such  cases  the  soft  parts  may 
be  interposed ;  it  is  of  course  absent  in  all  incomplete  fractures.  Usually  the 
sign  is  elicited  by  the  same  manipulations  through  which  the  surgeon  seeks  to 
recognize  abnormal  mobility.  It  is  not  a  sign  which  should  be  sought  for 
persistently  and  by  means  of  extensive  and  strenuous  manipulations,  on  account 
of  the  danger  of  producing  further  injury  to  the  soft  parts.  Occasionally 
crepitus  occurs  in  the  examination  of  a  fracture  as  a  loud,  sharp  click,  distinctly 
ludible  to  bystanders.  More  often  it  is  simply  a  grating  sensation  felt  by  the 
surgeon's  fingers ;  it  may  be  mistaken  for,  or  confounded  with,  other  conditions : 
the  softer  grating  which  accompanies  separation  of  an  epiphysis  through  its 
cartilage;  the  grating  which  occurs  in  joints  whose  cartilages  are  eroded  from 
disease;  the  crepitation  of  subcutaneous  emphysema  accompanying  fractures 
of  the  ribs  or  wounds  of  the  pleura  and  lung;  the  crepitation  of  inflamed  tendon 
sheaths  occurring  when  the  tendons  are  moved ;  the  crepitation  of  a  blood  clot. 
A  diflFerentiation  of  these  various  forms  of  crepitation,  w^hile  simple  enough 
in  most  instances,  is  possible  only  to  those  who  have  had  experience. 

Kensniation. — ^In  order  to  detect  the  presence  of  shortening  in  a  limb  or 
ni  increase  in  circumference  or  in  diameter,  when  the  fracture  involves  the 
articular  extremities  of  certain  bones;  measurements  with  a  tape  or  with  a 
pair  of  calipers  are  sometimes  used.  Such  measurements  are  only  approximate, 
and  cannot  be  made  with  absolute  accuracy  for  several  reasons.  It  is  rarely 
possible  to  apply  them  in  cases  of  suspected  shortening  to  the  extremities  of 
the  fractured  bone.  They  must  usually  be  taken  from  a  bony  point  upon  the 
trunk  to  another  bony  point  beyond  the  seat  of  fracture.  These  bony  points 
arc  always  more  or  less  flat  or  rounded  surfaces  of  bone  covered  by  fat  and 
akin  movable  upon  the  bone  beneath ;  sometimes  the  exact  locality  of  such  a 
prominence  is  obscured  by  the  swelling  of  the  overlying  soft  parts. 

In  the  case  of  the  humerus,  the  tip  of  the  acromion  and  of  the  external 
condyle  of  the  humerus  are  the  points  between  which  the  measurements  are 
taken.  A  similar  measurement  is  taken  upon  the  opposite  side  of  the  body 
tnd  the  results  compared.     It  is  necessary  that  the  two  limbs  should  be  in  the 
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same  position  relative  to  the  trunk  and  (he  glenoid  fossa.  In  the  lower  cxtiein- 
ity  the  ineaaureinents  are  tiuide  from  the  anterior  superior  spine  of  the  ilium 
to  the  tip  of  the  external  nialleolus.  The  spine  of  the  iliiuo  is  above  ant]  tn  fhe 
outer  side  of  the  center  of  motion  at  the  liiji-j^iint,  so  that  the  iliae  spine,  tin* 
center  of  motion  at  th€5  hip-joint,  and  the  external  malleolus  form  tlie  apio© 
of  the  anprles  of  a  triangle,  and,  aeeording  as  the  lower  extremity  is  uion?  isr 
less  ahdncted  or  adducted,  the  long  side  of  the  triangle — naniely,  the  dbtauce 
from  the  anterior  superior  spine  to  the  external  malleolus — ^will  van?  ii 
length,  heiiig  shf^rter  wlien  tlie  tliigh  is  abducted  and  longi^r  when  the  tliigh 
is  adducted  irrespective  of  whether  the  length  of  the  lower  extremity,  tie 
other  long  side  of  the  triangle — namely,  the  distance  from  the  center  of  lUO' 
tion  at  the  hip-joint  to  the  external 
malleolus — varies  or  not. 


I  Hi.   110. 1  liACTUHE  OF    THE   ShAFT    OF  THE    FE- 

MTR  IN  A  Femauk  Ckjm:*  Ao£t>  Ten.  Union 
with  ovprriMing,  The  pon<iStcat  bridges  alonff 
whiuh  oiisifiraiioh  lm.s  tjrtkm  plucc  are  well 
fihowTi.  In  wpite  of  the  markeni  overriding  the 
functional  result  in  tliia  caae  was  fairly  good. 
(X-ray  picture  by  the  autlior) 


Fie.    111.        \  UAi    II  li.h  OF    Ult.   »S*ilAl'  I    t'V         '"    H« 
WEWUS  IN   A    rHILl>,   UsiON   WtTll  iH 

Shotving  periosteal  bndge  uniting  1; 
(X-my  taken  by  the  author  six  week^  oTlci  Ui 


fracture  occurred.) 


m 


Aceordinglyj  in  comparing  the  length  of  the  two  limhs,  it  is  necessary  t 
thev  should  be  in  the  same  relative  position  in  reapeet  to  the  pelvis.  This  m^l 
be  accomplished  as  follows:  Tlie  patient  is  placed  upon  his  hack,  upon  a  leve 
surf  ace,  with  the  limbs  extended ;  a  cord  or  straight-edged  stick  is  laid  aeroe 
the  anterior  superior  spines.  Midway  between  the  spines  a  string  is  fastend 
and  extended  downward  lietwecn  the  feet  and  at  right  anf^lea  to  the  stick  C 
string  crossing  tlie  spines*  The  internal  malleoli  are  then  plat^  ef|ni distal 
from  tlu>  striiii^  anrl  Hose  to  it;  measurement  may  then  be  made  from  the  spim 
to  the  cxtenml  malleoli  of  either  side^  ami  then  compared.  With  the  nltiui 
precautionss,  an  error  of  half  a  centimeter,  or  even  more,  is  still  possible* 
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.Ijiofher  source  of  error  is  based  uprm  tije  fact  that  in  many 

o^ii^vjiiinptry  Donnally  exists  in  tho  lengfli  of  tlie  limba  upon 

the  My  of  wliich   tlie  iudivifhml   is  iisiian^* 

flueuiisi'iuuis ;   this  may  amount  to  an  inch  or 

liDofe  in  the  lower  extremities.     A  further  crrur 

rts  fill*  |K»S!^ihl€"  exist enne  of  a  former  fracture, 

j/nr  which  ini]iiiries  should  always  he  made.     In 

fractures  involving  the  large  joints,  cirennifer- 

Dlial  meas^iirements  of  the  joints  arc  often  ren- 

inacenrate  hy  the  presence  of  swelling. 

crease  In  the  width  of  a  jtant  is  best  detected 

by  the  use  of  a  pair  of  calipers  snch  as  are  em- 

p)ovt*d  hy  obstetricians.     Thus  the  el  how,  the 

^kDa%  I  he  ankle  may  be  measured,  and  an  in- 

rea^  of  the  wudth  of  the  joint  detected   in 

'>mf  fractures  of  the  condyles  of  the  humerus 

Itiid  fL*mun     In   Pott's  fracture  of  the  ankle 

pit!j  ^paration  of  the  fibula  and  tibia,  the  in- 

rcmt*e  in  the  w*idth  of  the  joint  may  be  quite 

I  marked. 

Subjective  Symptoms 


persons 
tlie  twt> 


a  degree 
sidt?s  of 


Fig.  112. —  rRAcrrriK  of  ink  Tiuia 
ANt>  FiutTLA.  Umon  with  Depoh- 
MiTY.  X-ray  tikkeii  Ijv  the  author 
unt?  yejjr  after  thp  injury  was  re- 
Cifi  ve<i .  T  ho  f u  n  c  t  lonii  I  rtvHul  t  w^b 
fair;  thcitith  llie  palipnt  ^tUl  com- 
pLiiLtnod  of  pain  in  Lhe  leg  wlille 
wulking. 


LflM  ©f  Fnnction. — The  loss  of  fimetion  ac- 
ing  fracture,  although  nearly  always 
jjMmt  to  some  degree,  varies  much.  It  results 
Ifrmn  luetdianical  causes,  rarely  from  injuries 
[b  nerve  trunks^  and  is  caused  or  increased  in 
linaiij  instances  bj  pain,  or  the  fear  of  pain. 
fin  ra«?  of  complete  fracture  of  tlie  femur  or 

kimierus,  los*i  of  function  is  usunlly  complete;  tlie  liiub  lies,  or  lumgs,   as 

dead.     In  some  eases  of  fracture  loss  of  function  may  be  very  slight 

We  knouTi  an  intoxicated  man  to  walk  up  tljrcn  flights  of  stairs  with  a 

[fniriureij   tibia  and  fibula^  from  which  injnry  he  subsequently  died.      Prize 

palters  have  Ix^n  knoun  to  continue,  and  even  win,  a  ha  I  tie  witli  a  fractured 

|iilai,    Wliere  two  bones  exist,  as  in  the  forearm  and  leg,  the  loss  of  function, 

altioagh  usually  present,  may  he  only  partial  or  slight      Individuals  have 

»t!ktNl  with  an  impacted  fracture  of  tho  neck  of  tlie  femur  in  many  instances- 

h  k  to  be  remembered  J  also,  that  other  injuries  than  fractures  may  produce 

of  fTinrtion. 

t^JL — Localized  pain  and  tenderness  is  present  in  nearly  all  cases  of  frac- 

*;  it  is  sometimes  sligljt  in  persons  who  have  locomotor  ataxia  and  some 

diseases  of  the  central  nervous  system,  and  may  be  obscured  by  delirium 

ite  alcoholism.     The  pain  of  fracture  is  elicited  by  pressure,  and  upon 

renient  of  the  fractured  bone.    S|)ontaneous  pain  may  be  moderate,  or  even 
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absent,  hb  long  as  the  part  is  kept  quiet.     Pain  is  elicited  bj  prcsssiire  at  Uk 

point  of  frartiire  hy  frr>\vdiug  the  broken  sirrfac'es  of  bono  together,  nr  iiiorin^ 
tbeui  one  upon  the  uther.    In  examining  supertieial  bone^j  finger  prt?^t8nre  umy 
he  used  at  successive  points  along  the  bone.     When  the  point  of  fracture  is 
reached  the  patient  almost  always  gives  evidence  of  Bcvere  pain.     The  rndi 
of  the  broken  f ragmen  tsi  luay  l>e  crowded  togetlier  in  the  long  ax  in  nf  the  Hmk 
In  fractures  of  llie  ribs,  pressure  upon  tbe  sternum  often  gives  rise  ti»  pain  at 
the  point  of  fracture*    In  long,  slender,  and  elastic  bones,  like  the  fibiilrtt  pr» 
sure  upon  the  bone  by  squeezing  the  leg  may  give  rise  to  pain  at  the  fractured 
point.     The  patient  may  be  directed  to  make  voluntary  movements,  afifl  to 
contract  certain  aets  of  muscles  while  the  limb  h  held  in  a  fixed  fx^iiiliiiirL 
Gentle  rotary  Tnorements  of  the  limb  may  be  used.     Extreme  iDealiztHl  f^»tiii 
and  tenderness  are  very  valuable  signs  of  fracture^  and  may  be  suJJici^^j| 
themselves  to  establish  tbe  diagnosis. 

The  History  of  the  Patient  and  of  the  Accident. — It  often  b appends  thi 
patient  who  has  suffered  a  fracture  has  been  so  disturbed  by  fear,  pain, 
emotional  excitementj  alcoholism,  or  the  unex|iected  and  unobser\'ed  cljaradpr 
of  the  accident,  or  by  the  unconsciousness  or  shock  pro<!uced  by  the  assoinit*^ 
injuries,  that  he  is  unable  to  give  any  intelligent  account  of  the  occurrenw. 
On  the  other  band,  he  may  he  able  to  describe  the  accident  so  that  the  surgerjn 
may  know  that  the  fracture  was  caused  by  direct  or  indirect  violence  or  bj 
muscular  action.  At  the  time  when  a  bone  is  broken  tbe  individual  may  bem 
or  feel  a  distinct  snap.  He  will  often  be  able  to  describe  changes  in  the  shap© 
or  appearance  of  the  Hmb  following  the  aceidentj  and  the  degree  of  losi  of 
function  from  which  be  suffers.  A  history  of  pre\^ious  fractun^  and  of  pr^ 
disposing  causes  to  fracture j  such  as  injury  or  disease  of  the  bones,  a  preexi&teat 
malignant  growth,  etc.,  can  be  sought  for,  and  sometimes  obtained.  The  diag- 
nosis will,  however,  in  general  dej>end  upon  tbe  objective  findings.  If  after 
ordinary  methods  of  examination  the  diagnosis  is  still  obscure,  a  general  anes- 
thetic may  be  administered;  the  diagnosis  may  then  be  sometimes  verifieil  and 
the  fracture  dressing  applied  while  the  patient  is  still  nnconscioua.  It  i*, 
however,  in  the  obscure  and  doubtful  cases  of  fracture  that  the  X-rays  fiad 
their  greatest  field  of  usefulness,  and  the  majority  of  obi^ure  fractures  or 
suspected  fractures  can  be  discovered  or  eliminated,  as  the  case  may  be,  by  t^ 
radiograph  or  a  series  of  radiographs,  to  the  satisfaction  of  the  surgeon 
the  patient. 

Complications  akd  Course  of  Fbactures 

As  the  result  of  fractures,  and  during  their  repair,  certain  general  and 
couiplications  occur  the  recognition  of  which  is  important.  The  severity  oJ 
auch  complications  varies  much  with  the  seat  and  character  of  the  fracture  ni 
the  genernl  condition  of  the  individuab  ^| 

Beliriiim  Tremens, — In  the  alcoholic,  delirium  tremens  is  a  frequent  fl| 
plication  of  fractures.     The  symptoms  have  already  bfen  descrilie^l  iu  anotlui 
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\iapter.  In  those  who  aelmowleflge  a  marked  aleoholic  \m\n\  it  ia^  prohMy 
age,  after  fracture,  to  permit  the  patient  to  use  alcohol  in  niorlerate  qunnti- 
ie$^  because  it  is  generally  believed  that  the  total  withdrawal  of  the  accuBtomed 
fdmulant  may,  in  eoninnction  with  the  injury,  bring  on  an  attack. 

Fat  Xmboliim. — Fat  may  frequently  be  found  in  the  urine  of  patients  suf- 
fering from  fracture  during  tlie  first  few  day  a  after  the  accident,  either  micro* 
segjiieally  or  as  a  perceptible  film  of  fat  globules  floating  upon  the  surface  of 
the  unna  It  is  rare,  however^  that  fat  enters  the  venous  circulation  from  the 
Kit  of  fracture  and  reaches  the  capillaries  of  the  lungs  in  sufficient  quantity 
to  interfere  with  respiration.  The  serious  and  fatal  cases  which  have  been 
it^prted  have  occurred  in  from  twenty-four  hours  to  three  days,  rarely  as  late 
u  five  daysj  after  the  accident.  The  symptoms  appear,  as  a  rule^  suddenly. 
'hsy  are  dyspnea  with  hurried  and  labored  breathing,  paleness,  later  cyanosis 
the  skin,  the  physical  signs  of  edema  of  the  lungs,  sometimes  Cheyne-Stokes 
liration  and  cough,  with  an  abundant  watery,  foaming  sputum,  sometimes 
with  blood.  Stupor  and  coma  soon  follow,  and  death  occurs  usually 
than  twenty-four  hours*  The  condition  can  hardly  he  niistakeii  for 
*lnx'k,  which  follows  either  immediately  upon  the  injury  or  in  an  hour  or  t%\*o, 
EmboUim  of  the  Lungt.— Plmbolism  of  the  Inng^*  from  the  dislodgment  of  a 
dot  in  an  injured  vein — whence,  paseing  through  the  right  heart,  it  lodges  in 
tk  piihnonary  artery — is  a  very  rare  complication  of  fracture,  and  usually 
fesulu  in  almost  instant  death*  It  seldom  occurs  until  the  third  week  follow- 
bj^  the  fracture. 

Septicemia. — Septicemia  is  comiuon  in  compound  fractures  wtich  become 
^€cted*  It  may  occur  in  fractures  originally  simple  which  become  componnd 
proimaion  of  a  sharp  fragment  through  the  skin;  in  fractures  by  direct 
lieice  when  the  overlying  skin  is  so  severely  contused  that  it  sloughs ;  very 
mk  in  simple  fractures  by  infection  through  the  blood  in  the  presence  of 
septic  focus  elsewhere  in  the  body*  Among  the  most  violent  and  rapidly 
iitl  forms  of  septic  poisoning  are  tliose  w-hich  follow  compound  fractures  with 
itimnB  laceration  of  the  soft  parts ;  for  example,  fracture  produced  by  a  load 
'small  shot  fired  at  close  range;  crushing  injuries  jiroduced  by  the  whc*ck 
'  bavy  vehicles  in  which  infectious  material  is  ground  into  the  tissues ;  f rac- 
produced  by  falls  from  a  height  in  w^hich  the  bones  protrude,  and  perhaps 
iter  the  ground  or  are  extensively  soiled  by  dirt;  such  injuries  may  become 
feded  with  the  bacillus  of  malignant  edema,  the  Bacillus  aerogenes  capsu- 
tij«,  or  with  the  Streptococcus  pyogenes  and  ordinary  saprophytic  bacteria. 

The  signs  and  symptoms  of  these  infections  have  already  been  described 
iiJer  Diseases  of  Wounds*  Suflice  it  to  say,  tlmt  in  severe  compound  fractures 
►  cftoditions  for  the  development  and  spread  of  these  infections  are  ideah  It 
^  be  remembered  that  in  compound  fractures  in  certain  regions  air  may  be 
rodtieed  into  tlie  tissues  mechanically  and  cause  the  subcutaneous  crackling 
on  palpation  when  gas  is  present  in  the  tissues.  In  these  cases  the 
litntional  symptoms  and  local  signs  of  septic  infection  will  be  wanting. 


288  FRACTURES   AND   DISLOCATIONS 

Injuries  of  the  Blood-vessels. — Compound  fractures  with  extensive  injurki 
to  the  soft  parts  are  sometimes  accompanied  by  contusion  or  laceration  of  laigi 
arterial  trunks.  The  diagnosis  can  sometimes  be  made  by  the  presence  of  pro- 
fuse arterial  hemorrhage  from  the  wound.  In  other  cases  the  crushing  ad 
twisting  violence  may  have  sufficed  to  obliterate  the  lumen  of  the  artery,  or  ti 
tear  it  in  two.  In  the  first  instance  the  diagnosis  may  be  made  by  finding 
the  bruised  vessel  without  pulsation,  often  stretched  or  twisteil  in  the  wound, 
by  coldness  of  the  extremity  and  absence  of  pulsation  below  the  point  of  injiiiy. 
Hemorrhage  may  occur  later  if  the  artery  sloughs,  or  gangrene  of  the  extrem- 
ity may  supervene.  Injury  of  large  arterial  trunks  is  less  common  in  simple 
fracture.  In  certain  situations  it  may  lead  to  dangerous  or  rapidly  fatal  re- 
sults. If  the  bleeding  takes  place  into  a  large  cavity — the  peritoneum  or  the 
pleura — it  may  be  fatal,  although  the  vessel  is  not  very  large. 

In  fractures  of  the  skull,  ruptures  of  the  internal  carotid  or  the  middle 
meningeal  are  usually  attended  by  rapidly  fatal  compression  of  the  brain.  Cofr 
tusion  of  a  large  artery  in  an  extremity  may  be  followed  by  thrombosis  anl 
gangrene,  or  by  the  formation  of  an  aneurism  at  a  later  period.  If  the  arteij; 
is  completely  ruptured  and  bleeds  subcutaneously,  rapid  swelling  of  the  linA 
and  the  formation  of  a  more  or  less  well-defined  tumor  at  the  point  of  injnit, 
which  pulsates  after  it  has  attained  a  certain  size,  accompanied  by  diminutioi 
or  loss  of  pulsation  distal  to  the  rupture,  suffice  to  make  the  diagnosis.  Pree* 
sure  upon  the  veins  in  these  cases  may  be  sufficient  to  occlude  them,  and  gatt-: 
grene  of  the  limb  results ;  such  gangrene  is  usually  of  the  moist  variety.  Rup 
ture  of  a  large  vein  in  simple  fractures  may  sometimes  be  inferred  from  ^ 
swelling  of  the  limb,  and  may  also  result  in  moist  gangrene.  The  gangi^: 
following  fractures,  as  already  indicated,  may  involve  the  whole  extremi^ 
when  caused  by  destruction  of  the  main  vessels  of  the  limb  or  by  septie, 
infection. 

Oangrene. — One  of  the  most  unfortunate  accidents,  both  for  the  surgeot: 
and  his  patient,  is  gangrene  of  an  extremity  produced  by  the  improper  apjfr 
cation  of  dressings.  It  may  follow  the  application  of  a  circular  plaster  d^e^^ 
ing  to  a  recent  fracture,  insufficiently  padded  or  too  tightly  applied,  or  Ae^ 
application  of  a  circular  constriction  of  any  sort  about  the  limb,  an  ordinaij' 
bandage,  or  even  a  piece  of-  sticking  plaster.  It  is  more  apt  to  follow  cor 
striction  over  a  narrow  area  than  a  general  constriction  of  the  entire  link- 
The  symptoms  are  an  undue  amount  of  pain,  swelling  and  blueness  of  tb 
fingers  or  toes,  together  with  the  signs  of  sluggish  circulation  in  these  partli^ 
later,  coldness  and,  if  unrelieved,  the  signs  of  gangrene.  After  the  applicatict 
of  a  fracture  dressing  such  as  might  possibly  cause  undue  constriction,  it » 
the  duty  of  the  surgeon  to  inspect  the  limb  at  frequent  intervals  during  tb] 
first  forty-eight  hours,  to  examine  the  fingers  and  toes  with  care,  and  to  i*' 
quire  of  the  patient  as  to  sensations  of  pain  and  constriction. 

Localized  necrosis  of  tissue  or  gangrene  may  follow  injuries  of  the  soil 
parts  by  the  same  violence  which  produced  the  fracture,  or  the  pressure  of  tt 
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UBduced  fragment  which  presses  against  or  has  partly  penetrated  and  re- 
lins  caught  in  the  int^iment  In  cases  of  contusion  and  laceration  of  the 
in,  in  fractures  hy  direct  violence  the  probable  area  of  necrosis  may  be 
imatedy  as  suggested  by  Stimson,  in  the  following  way:  The  limb  is  ren- 
ed  bloodless  by  an  elastic  bandage  applied  as  for  the  performance  of  a 
odless  operation.  Those  portions  of  skin  which  do  not  share  in  the  general 
sh  which  follows  the  removal  of  the  constriction  will  probably  not  survive, 
is  holds  good  except  for  portions  of  skin  lying  distal  to  a  long  transverse 
md  of  the  integument.  Such  areas  usually  remain  pale,  although  they  may 
I  survive. 

The  occurrence  of  localized  gangrene  may  be  recognized  by  the  dusky  red 
>r  of  the  dead  tissues  which  is  not  changed  by  pressure,  by  the  signs  of 
re  or  less  acute  inflammation  in  the  surrounding  skin,  and  the  final  change 
the  dead  part  to  a  purple  and  then  to  a  black  color.  Such  necrosis  may  be 
ptic,  in  which  cause  the  local  signs  of  inflammation  will  be  slight,  the  slough 
1  remain  dry,  and  the  wound  left  by  its  separation  clean  and  free  from  pus, 
if  infected,  the  dead  tissues  may  or  may  not  emit  the  odors  of  putrefaction ; 
constitutional  symptoms  of  sepsis  will  usually  be  marked.  Incision  or 
irative  removal  of  the  dead  tissues  will  show  an  accumulation  of  thin,  usually 
»wn  or  blood-stained  pus  in  the  deeper  tissues.  Careful  exploration  of  the 
and  is  necessary  to  determine  the  extent  and  virulence  of  the  infection. 
Iiehemic  Contractures  of  the  Muscles. — The  application  of  circular  constric- 
a  to  a  limb,  the  seat  of  fracture,  so  tight  as  to  seriously  interfere  with  the 
erial  circulation  of  the  limb  but  not  suflSciently  to  produce  gangrene,  may 
followed  by  coagulation  of  the  muscle  plasma  and  degeneration  of  the  mus- 
lir  fibers.  The  condition  is  most  common  as  the  result  of  tight  bandaging 
fractures  of  the  forearm.  The  muscles  undergo  a  true  rigor  mortis.  The 
gers  become  stiff  and  flexed,  and  cannot  be  straightened.  Depending  upon 
s  severity  of  the  constriction  and  the  time  of  its  application,  the  muscles  may 
dergo  complete  or  partial  atrophy,  the  muscular  fibers  being  replaced  by 
rous  tissue.  The  condition  appears  soon  after  the  bandage  or  dressing  is 
plied,  and  is  to  be  recognized  by  an  undue  amount  of  pain  and  coldness  of 
J  fingers.  In  bad  cases  the  fingers  become  permanently  flexed  and  rigid  and 
i  limb  permanently  atrophied  and  useless.  In  less  severe  cases  some  motion 
ly  be  regained  by  appropriate  treatment. 

TMtnufl. — A  rare  complication  of  compound  fractures  is  tetanus.     It  fol- 

re  more  frequently  compoimd  fractures  in  those  regions  most  likely  to  be 

itaminated  with  the  soil — ^namely,  the  hands,  the  forearms,  less  commonly 

f  legs  and  feet.    The  symptoms  are  described  under  Tetanus. 

Paeumonia. — Pneumonia  is  not  a  very  rare  complication  of  fractures  in 

alcoholic  and  the  aged;  more  rarely  it  occurs  in  healthy  adults.     It  is  a 

r  serious  complication,  and  is  often  fatal.     In  ordinary  cases  it  comes  on 

w  days  after  the  injury,  and  is  apt  to  run  a  violent,  and  often  a  fatal,  course. 

pnemnonia  may  be  a  broncho-pneumonia  or  a  lobar  pneumonia,  and  will 

20 
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give  the  characteristic  signs  and  symptoms.  In  old  persons  who  suffer  froo 
fractures  and  are  confined  for  some  time  in  bed,  and  who  are  feeble,  hypostatie 
congestion  of  the  lungs  or  a  low  grade  of  pneumonia  of  the  dependent  portion  * 
of  the  lungs  not  infrequently  precedes  a  fatal  issue.  The  signs  and  symptom 
of  the  pneumonia  are  not  usually  marked.  These  patients,  after  they  hti».; 
been  in  bed  for  two  or  three  weeks,  gradually  become  weaker ;  they  may  bin 
a  little  fever ;  they  are  often  mildly  delirious.  The  signs  of  pneumonia  il 
the  bases  of  the  lungs  may  be  discoverable  upon  physical  examination.  They 
gradually  lapse  into  imconsciousness  and  die.  Fractures  of  the  neck  of  tk 
femur  in  old  people  are  often  followed  after  a  few  weeks  by  death  in  this  way. 

Injuries  of  the  Nerves. — ^A  nerve  trunk  may  be  contused,  stretched,  or  ton 
at  the  time  of  a  fracture,  or  may  be  pressed  upon  by  the  edge  of  a  bony  fraf 
ment  or  by  the  formation  of  callus  or  new  bone,  or  may  be  included  in  tke 
callus.  Rupture  or  severe  injury  of  a  nerve  may  be  inferred  from  the  loas  of 
function  and  sensation  in  the  part  supplied  by  the  nerve.  Owing  to  the  iism 
of  the  limb  after  the  fracture,  such  an  injury  may  remain  unrecognized  for 
some  time.  In  case  the  loss  of  function  of  the  nerve  is  discovered  early,  it 
would  be  generally  imwise  to  assume  that  it  is  destroyed  unless  positive  evi- 
dences of  such  a  condition  exist.  The  nerve  may  be  only  bruised  or  stretcbedi; 
under  which  circumstances  its  functions  will  return.  A  nerve  which  is  ooiih 
pressed  by  an  edge  of  bone  or  by  an  excessive  callus  formation,  may  exhibit 
total  or  partial  loss  of  function,  or  may  become  the  seat  of  a  neuritis  aoo(xa- 
panied  by  severe  pain.     (See  Injuries  of  Nerves,  Vol.  III.) 

I  operated  successfully  upon  a  case  of  fracture  of  the  upper  third  of  tin 
humerus,  in  which  there  was  an  excessive  amount  of  new  bone  on  the  innefjj 
surface  of  the  humerus  which  had  produced  pain  and  interference  of  functioi 
in  tli^  median  and  ulnar  nerves.  The  symptoms  disappeared  permanendy 
after  the  operation.  The  musculo-spiral  nerve  is  sometimes  pressed  upon,  of; 
even  included  in  the  callus  formation,  in  fractures  of  the  shaft  of  the  hunienft  \ 
Symptoms  of  neuritis  or  partial  or  total  suspension  of  function  of  the  musculo- 
spiral  nerve  will  be  produced. 

Weakness  of  the  Callus. — As  the  result  of  local  and  general  causes,  a  fnc- 
ture  which  has  united  in  an  apparently  normal  way  may  gradually  undergo  I 
recurrence  of  deformity,  usually  angular,  as  the  result  of  use,  or  fracture  maj 
take  place  through  the  callus  as  the  result  of  slight  degrees  of  violence.  Undef 
such  circumstances,  in  the  absence  of  depressed  states  of  vitality  from  any  cause,, 
we  may  assume  that,  owing  to  imperfect  reduction,  or  to  interposition  of  soft 
parts,  or  to  destruction  of  the  periosteum,  the  bridge  of  bone  between  tta 
fragments  has  been  of  insufficient  strength.  If  a  fracture  occurs  the  signs  and 
symptoms  are  those  of  recent  fracture,  but  the  swelling,  pain,  etc.,  accompany- 
ing a  fresh  fracture  are  less  marked. 

Stiffness  of  the  Joints  following  Fracture. — Stiffness  of  the  joints  foUoiriiig 
fracture  is  observed  in  all  cases.  If  merely  due  to  disuse,  it  is  graduaflj 
recovered  from  by  active  use  of  the  limb.     In  the  aged,  or  in  rare  cases  when 


FRACTTIRES  291 

fmm  ignorance  and  fear  of  pain  the  individual  will  not  use  the  limb^  some 
limitation  of  motion  may  be  permanent.  In  fractures  accompanied  by  atretcb- 
ing  or  tearing  of  the  Hgameuls  of  a  joint  tJie  stiffness  niiiy  be  more  marked^ 
md  in  some  instances  a  ebronic  arthritisj  or  even  arthritis  dcfonuana,  may 
foUoWj  with  permanent,  partial,  or  complete  loss  of  mobility  in  the  joint.  In 
fractures  involving  the  articular  ends  of  bones  and  passing  into  joints,  aucb 
ihritija  are  fairly  common.  In  these  cases,  also^  a  nH^hanical  obstacle  to 
irfect  motion  in  the  joint  may  exist  by  reason  of  the  changed  relations  due 
imrfHliiceil  liinplacements  or  to  the  fonuation  of  callus  and  new  bone. 
Distnrbanees  of  Katrition. — Following  all  fractures  there  is  a  ct^rtain  amount 
Uf  di^hirbaneo  in  the  nutrition  of  the  liuik  The  muscles  are  iliiiiinished  in 
liiflj.  The  limb  is  often  swollen  and  blue  [  such  signs  are  usually  more  marked, 
JukI  last  hmger  in  fractures  of  the  leg.  In  uncomplicated  cases  they  are  re- 
Itorered  from  after  a  variable  time,  depending  iipoii  the  local  and  general 
(ujitiona. 

Faulty  and  Fibroiu  Union. — When  broken  bones  unite  in  such  a  manner 
I'tliit  marked  ileformity  or  functional  disability,  or  both,  renuiin  as  the  result 
[of  the  permanent  displacement  of  the  broken  bones,  the  coiiditiou  is  spoken  of 
[li  jmtliy  or  riciou^s  nnion,  implying  usually  absence  of  or  imperfect  treatment. 
iSneh  deformities  are^  of  course,  of  a  very  varied  character,  are  easy  to  recog- 
iwm^  and  need  no  special  description  in  this  place,  (See  Regional  Surgery.) 
I  When  fractured  bones  unite  by  fibrous  tissue  merely,  not  by  bone,  an  abnormal 
tnobility  remains  at  the  point  of  fracture  readily  appreciated  on  manipulating 
I  lb  limb,  and  an  actual  space  or  separation  can  sometimes  \te  detected  between 
\\n*  frafments,  notably  in  fractures  of  tlio  olecranon  and  fractures  of  the 
piltlla.    The  condition  is  known  as  fihron.^  ynhm. 

Ftriod  Required  for  the  Union  of  Fractures.^ — While  no  accurate  estimate 
I  of  tin*  time  reijuired  for  tlie  union  of  fractures  can  be  ojadc,  the  general  average 
I  may  be  given  as  folhnvs : 

Metacaqial  or  metatarsal  bones  as  well  as  ribs.  *  3  weeks. 

Clavicle ,....  4  « 

Forearm 5  ** 

Humerus  and  fibula 6  ^' 

Surgical  neck  of  humenis  and  tibia.  ..,..,-..*  7  ^' 

Tibia  and  fibula  together. 8  '' 

Fenmr , 10  " 

Neck  of  Femur 12  " 

(6.  Gurlt's  statistics.) 

Seltyed  TTnion  and  Failnre  of  TTnion. — Comminuted  fractures  usually  re- 

nm  a  longer  time  for  complete  consolidati<m,  and  comj)Ound  fractures,  if 

bf^eted,  may  take  very  long  indeed.     When  the  normal  time  for  the  union 

fracture  has  been  cfmsiderably  exceeded,  the  condition  is  spoken  of  as 

tmiVijy  and  if  union  entirely  fails  after  a  considerable  lapse  of  time. 
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the  condition  is  known  as  failure  of  unitm.     In  rcTtiiin  situations^  nntaKly  in 
the  patella^  the  olecranon,  and  in  some  fractiireK  of  the  neck  of  the  ft^miifq 
bony  union  seldom  if  ever  takes  place  wit  hunt  o|ierative  interfcn^niN^  and  in 


tlieae 


cases  we  speak  simply  of  hbrons  union,      J  he  i)er8isteneo  of  ahnonna  ~ 
mobility  is  the  characteristic  sign  of  ***  delayed  "  or  "  failure  of  union/'    Wbe^ 
the  fracture  is  in  the  iumicdiate  vicinity  of  a  joint,  the  mobility  may  bo  hart^ 
to  make  out  by  physical  examination;  pain  and  distiirbanee  of  function  wiLi 
b©  present,  and  a  carefully  taken  X-ray  picture  will  generally  make  die  diaj 
nofiis  elear*     In  recently  united  fractures  the  callus,  or  new  lM*ne,  cast** 
shadow  less  dense  tlian  the  shadows  cast  by  the  original  fragment^^  but  dens 
enough  to  l^e  clearly  seen  as  a  bridge  passing  from  one  fragment  to  the  othcw^ 
When  the  shadow  of  the  callus  can  be  observ^ed,  even  though  faint,  {laasiiiA 
from  one  fragment  to  the  other,  the  prognoisis  of  ultimate  union  is  fuvorahlf*. 
In  many  eases  of  failure  of  tin  ion,  not  a  lily  of  the  Ixmee  of  the  foreariu,  with 
loss  of  substauce^  the  shadow  of  the  callus  is  entirely  absent,  or  some  culliii 
may  be  evident  around  the  end  of  one  fragment  and  none  arouiul  the  lithcf. 
Where  no  callus  at  all  can  be  seen  after  several  months  the  ehance?^  of  boo? 
union  withont  operative  intervention  are  very  poor*     In  other  cajse^  atmphic 
changes  can  }w  seen  to  have  taken  place  in  the  ends  of  the  fragments ;  again  the 
outlook   is  unfavorable. 

Oiaplacemeiits. — The  displacements  of  the  bony  fragments  were  elaasifict! 
by  llialgiiigne  into  six  classes.     One  or  several  of  these  kinds  of  displK^eineiit 


Fia  US. — FBACnmE  or  the  Tibia  ani>  FiivrLA,  Union  with  Kxtreimi:  Displackiijcht. 
(New  York  MoHpiua  MxiBeum.) 

may  exist  in  the  same  fracture.     They  are,  ae<*ording  to  Rtimson  (L.  A,  Stlin- 
fion,  loc.  ei7,y  page  34),  as  follows:  Tlie  displaeenients  may  be  in 

1.  The  transverse  axis  of  the  Ijone — ^transverse  or  lateral  displaecment, 

2,  The  long  axis  of  the  bone — angular  displacement 
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%  The  circumference  of  the  bone — rotary  displacement 

4.  Tbc  length  of  the  bone — ^^ve^^id^ng♦ 

5,  Pmetratjon  of  one  fragment  by  the  other — impaction  and  crushing, 
fi.  Direct  longitudinal  separation. 

Stimscm  adds  a  seventh  class  of  irregnlar  disjilacenients,  anion^^  tbcni  the 
mterpoftitioii  of  a  bone  between  the  bony  fragments*  of  another.  Rotation  of 
M  fra^ut^nt  n]x*n  its  transverse  axiB- — as  in  mme  fractures  of  the  neck  of  the 
Lmnfrus.  Cros!*ing  of  the  fragments  like  the  letter  X  in  some  fractures  of  the 
davicfep  InterfKisiliun  of  the  end  of  the  shaft  between  the  separated  condyles 
"femur  and  hiituerns, 

Ip  Tkansverse  or  Latkeat.  Displacement. — ^The  fragrnents  are  dis- 
fJtped  efunpletely  or  partially  in  a  direction  at  right  angles  to  the  long  axis 
of  (lie  bone.  When  this  displacement  is  complete,  it  rarely  exists  except  in 
ef^mlfiiiation  with  one  of  the  other  forms — angulatj  overriding,  or  rotary, 

2.  TiiE  Long  Axis  of  the  Bone — A^ouJJtR  Displacement.- — Angular 
lifipJaccnnent  occurs  in  complete  and  incomplete  fracture,  notably  of  the  shafts 
of  llie  long  bones.     It  may  be  present  to  any  degree,  from  die  production  of  a 


114. — ^F&ACTUiLE  OF  TirE  Fi^Muit,  tlNioH  WITH  DiHFLAcmMSNT.     (Ncw  Yoflt  HofipittU  Muaeum.) 

133^ lar  deflection  at  some  point  in  the  bone,  to  a  sharp  bend  at  a  right 
or  ei-en  mr»re.     In  the  long  bones  it  is  very  easy  to  recogniEe  if  well 

ii&rkc<],  but  at  the  ends  of  the  long  hones  near  the  joints,  and  in  short  bones, 
[iCjifalj  when  combined  with  cntshing  or  impact loUj  its  existence  may  be  diffi- 
ilt  to  determine  vt*itho\it  the  use  of  the  X-raya, 

S»    TlIK    ClHL?UMFERttXCE    OF    THE    BoNE^ EoTARY    DISPLACEMENT- ThlS 

onn  of  diaplacement  occurs  when  one  of  the  Vmy  fragments^  usually  the  one 
irthest  from  the  trunk,  rotates  about  its  long  axis,  while  the  other  fragment 
its  nonnal  relations.  It  oceurs  most  often  as  the  result  of  gravity  or 
^at  tnnseular  action  in  fracturc»s  of  the  long  hones,  notably  of  the  shaft  of  the 
^femur,  of  lioth  lionea  of  the  leg,  and  in  fractures  of  the  radius. 
^k  4-  OvEREjmNo, — Overriding  is  a  very  common  form  of  displacement  in 
^Bnetnn*^  of  the  shafts  of  the  long  lM>nes^  notably  when  the  lines  of  fracture 
PVB  oblique;  it  also  occurs  in  transvei'se  fractures  comlnuccl  with  lateral  and 
i^ular  displacenieiit     It  proilnces  shortening  of  tlie  injured  scguient  of  the 
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limb,  except  where  one  of  the  bones  remains  intact,  when  shortening 
absent.     Overriding  is  produced  by  a  continuance  of  the  violenee  aftt 

fracture  has  occurred ^  by  muscular  fu 
and  by  the  swelling  of  the  limb  fl 
mg  the  fracture^  as  the  result  of  the 
&ion  of  the  tissuej?^  the  circumference  4 
limb  being  increased  at  the  expense  4 
length-  ^ 

5,  PenktratioNj  Impaction,  or  Cl 
TNG, — This  form  of  displacement  a 
^vhen  one  bony  fragment  is  driven  il 
penetrates  the  other.  It  is  very  comm 
the  upper  end  of  the  femur^  fractiire^s  < 
n(*ck,  and  at  the  upper  end  of  the  hum 
luwer  end  of  the  radius^  and  in  g€ 
where  the  compact  shaft  of  a  long  bone 
its  S[K)ngy  extremity.  Crushing  is  con 
in  tlie  short  spon^jy  boneSj  such  as  t 
calcis*  The  degree  of  impaction  oj 
fragment  into  another  varies  greatl; 
may  be  so  slight  as  to  be  broken  up 
ing  a  gentle  examination;  it  often  ha] 
that  the  impacted  fragments  are  sepi 
during  efforts  made  to  overcome  thfl( 
placement;   in  other  instances   the  l| 

i      ^^^^^^^^^K|  tion   is  so  firm   that  the  condition  a 

|_^^^^^^^^^^K  ^^<^'    overeome    by   ordinary   means^    ai 

permanent 

6.  DiHECT  Longitudinal  Separa! 
^ — This  form  of  displacement  is  couj 
tively  rare^  and  occurs  in  but  few  i 
tions,  notably  in  fractures  of  the  pi 
of  the  olecranon  proeciss  of  the  uhiai 
sometimes  in  fraeturea  of  the  sht 
the  humerus,  below  the  Insertion  0 
deltoid    by    the    action    of    gravity 

the  elbow  and  foreanu  are  not  supported.     In  fractures  of  the  pa  tell 
olecranon,    the    separation    is   maintained    by   muscular    action,    and 
tension  of  the  joint  capsule  from  effused  blood, 

DISLOCATIONS 

A  dislocation  is  a  jitj^rmanent  separation  of  joint  surfaces  of   l>on€ 
mally  in  contact     The  separation  may  be  complete  or  partiaL     Comide 


Fio.  115. — '  FiiAcnrRE;  or  iiii:  Hai^iis 
AN»  Ulna.  Failure  of  uninn.  Note 
the  atmphy  in  the  tipptT  end  of  the 
loWLT  fragment  of  the  iijna.  In  thia 
case  repeal  ted  opera  tiorm  in  the  effort 
to  bring  about  union  between  the 
bon^  f&ne^i  Cane  of  Dr.  h\  T*  Brown. 
(X-ray  by  the  author.) 
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IfH^fliien  when  the  joint  surfaces  are  entirely  separated  or  touch  only  at  their 
K^  or  partial  (subhixation)  when  some  part  of  the  joint  surfaces  still  remain 

liucoDtacL  When  by  rupture  or  stretching-  of  joint  HgamentB  the  joint  sur- 
fjtersf  are  separatedj  hut  return  immediately  to  their  normal  relations,  the  con- 
dition is  called  a  sprain  or  distortiom  Dislocations  are  designated  by  the 
Bime  of  the  joint  whose  bones  are  displaced*  or  by  the  name  of  the  distal 
U«*  f>r  bones  forming  the  articulatinn.  Thus  we  nmy  speak  of  a  di^lo^^ation 
of  t!ie  &houlder  or  hip  as  a  dislocation  of  the  luiuierus  or  femur,  respectively. 
Wlien  both  ends  of  the  same  bone  are  dislcM^ated,  the  condition  is  sometimes 

.  dlled  a  total  dislocation.  By  dinsias^is  is  meant  a  direct  tearing  apart  of  the 
binjes^  MS  in  separation  of  the  pubic  bones  at  the  pubic  symphysis  or  separa- 
tioB  of  bones  along  a  line  of  suture,  as  in  separation  of  the  Imnes  of  the  skulL 
A  cmpound  dislocation  is  assrteiatod  with  a  wound  communicating  with  the 
exWial  air,  A  complimted  dislocation  is  aasrtciated  Avith  a  fracture,  or  with 
mjiifi^B  of  the  soft   parts,  blocnI'Vessc^ls,   nerves,      I>i&h.>cation3   may  Ijc    trail- 

I  »nr/tf,  congenital^  or  paiholoffical  (siiontaneons,  inflammatory  dislocation), 
Tlip  fii^t  are  the  residt  of  sudden  %nolence.  The  second  occur  duriug  intra- 
iirerine  life  from  imjierfcct  development  of  the  joint  structures^  and  the  third 

[cfptif  IS  the  result  of  disease  of  the  bones  or  the  joints  themselves,  sometimes 
u^y  result  nf  diseases  of  the  spinal  cord.  These  may  be  sudden  or  gradual 
jntbfir  pnMluctiotL 

Ibanmatic  DislocatioEs. — Dislocations  are  much  less  frequent  injuries  than 
fnftiires^  the  proportion  l>eing  about  one  to  ten.  They  may  occur  at  any 
pTiMl  t*f  life*  I)isl(M'aiions  are  more  common  in  the  upper  extremity  than 
tW  lower*  The  shoulder  is  most  often  dislocated,  the  joints  of  the  fingers 
iwjtt^  the  ellwnv  next**  Stimson's  statistics  of  the  diskx^ations  occurring  in  the 
DudMn  Street  Hospital  in  New  York,  1894-1)1>,  showed  that  out  of  705  dis- 
loctticttis,  27  were  of  the  lower  extremity,  and  of  tliese,  9  were  of  the  hip^ 
Nf  the  knee;  633  w^ere  of  the  upper  extremity,  and  of  these^  287  of  the 
floiilflef,  67  of  the  elboWj  175  of  the  metacarfio-phalangeal  and  phalangeal 
joiiiti;  45  w^ere  of  the  head  and  trimk,  and  of  these^  41  of  the  lower  Jaw  and 
Srfthe  vertebrfD.  Traumatic  dislocations  may  occur  as  the  result  of  direct 
or  iyitect  external  violence  or  from  violent  muscular  action* 

Hij^iocATioNs  BY  DiRECT  VIOLENCE. ^ — Dislwiitious  duc  to  difect  violcttce 
ipphfrefpient ;  they  occur  when  the  force  is  applied  directly  to  the  articular 
widof  one  of  the  hones  forming  the  joint,  whereby  it  is  simply  forced  directly 
iwat  from  the  other  lK>ne.  It  does  not  usually  occur  from  an  exaggeration 
4  jMime  normal  movement  of  t)ie  joint j  but  often  in  a  direction  in  which  the 
joiat  has  no  normal  movement  at  all^  frequently  in  a  direction  parallel  with 
the  plftne  of  the  joint  surfaces.  Owing  to  the  Ci>nsiderable  force  necessary 
to  pociiiee  a  dislocation  by  direct  violence,  fractures  are  a  common  com- 
plicBtioti* 
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Dislocations  by  Indirect  Violence. — The  force  is  applied  at  some  di^ 
tance  from  the  joint,  either  to  the  shaft  of  the  bone,  to  its  other  end,  o» 
through  the  medium  of  other  bones.     The  violence  may  act  in  a  variety  odE 
ways.     It  may  be  applied  directly  in  the  long  axis  of  the  bone,  so  that  its 
articular  surface  is  simply  caused  to  slide  away  from  that  of  the  other  bone 
forming  the  joint,  the  limb  being  at  the  time  in  a  position  favorable  for  sud 
an  occurrence.     More  commonly  the  mechanism  is  one  of  leverage;  the  force 
acts  upon  the  shaft  of  the  bone  forming  the  long  arm  of  the  lever  to  produce 
an  exaggeration  of  some  normal  motion  until  finally  checked  by  a  bony  promi- 
nence or  the  tension  of  a  ligament;  the  force  continuing  to  act,  the  bony 
prominence  or  the  ligament  becomes  a  fulcrum,  and  later  a  center  of  motioi    ' 
about  which  the  articular  extremity  of  the  bone — ^the  short  arm  of  the  lever—    ^ 
continues  to  move  until  the  joint  surfaces  are  pried  apart     In  other  cases  the    ' 
violence  acts  to  produce  motion  in  the  joint  in  a  direction  in  which  no  motion   , 
normally  occurs,  or  only  to  a  limited  extent,  or  only  in  certain  positions  of  tbe 
joint.     Such  motions  are  not  infrequently  motions  of  abduction,  adduction,  or 
rotation.    Examples — the  knee,  ankle,  elbow.     In  order  to  produce  dislocationi    ■ 
in  this  manner  considerable  degrees  of  violence  are  required,  and  associated 
injuries  of  the  bones  and  soft  parts  are  common. 

Dislocations  by  Muscular  Action. — Dislocations  due  to  muscular  vio-    * 
lence  are  comparatively  rare ;  they  most  frequently  occur  as  the  result  of  the 
violent  convulsive  movements  accompanying  hysteric,  uremic,  or  other  convut 
sions ;  their  mechanism  in  this  case  may  be  either  that  of  indirect  or  direct 
violence — that  is  to  say,  the  violent  motion  may  carry  the  limb  beyond  its  no^    ^ 
'  mal  range,  so  that  a  leverage  occurs,  the  joint  surfaces  are  pried  apart,  and  dis- 
location results ;  or,  on  the  other  hand,  a  certain  set  of  muscles  may  act  vio- 
lently upon  the  head  of  the  bone,  cause  rupture  of  the  ligaments  of  the  joint . 
and  dislocation. 

Recurrent  or  Habitual  Dislocations. — It  occasionally  happens  that 
.•  traumatic  dislocations  of  a  joint,  usually  the  shoulder,  but  sometimes  other 
joints,  recur,  from  time  to  time,  from  slight  degrees  of  mechanical  violenca 
Such  conditions  are  due  to  imperfect  repair  of  ruptured  ligaments  or  musdea, 
or  from  a  fracture  of  the  rim  of  a  glenoid  cavity  which  has  resulted  in  deform- 
ity, or  which  has  been  imperfectly  repaired.  In  such  cases,  also,  the  capsule  of 
the  joint  may  be  relaxed,  imperfect,  or  extensively  stretched.  A  similar  condition 
may  be  produced  by  the  paralysis  or  atrophy  of  muscles  surrounding  a  joint 

Complications  Attending  Dislocations. — The  complications  attending  dislo- 
cations are  many  and  serious. 

Fracture  of  the  Dislocated  Bone. — Among  these  complications  is  fnc*  - 
ture  of  the  dislocated  bone,  either  of  its  entire  shaft  close  to  the  dislocated  enl, 
or  of  the  tearing  away  of  portions  of  the  head  of  the  bone  by  muscles,  tendonSi  j 
or  ligaments.  1 

Injukies  to  the  Blood-vessels. — The  injury  of  the  main  blood-vessd 
of  a  limb  is  uncommon  as  the  result  of  a  simple  dislocation.     If  the  maia 
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trterj  o{  the  limb  is  torn  or  severely  stretched,  a  traumatic  aneurism  may  form 
immediately  or  later,  or  gangrene  of  the  limb  may  result.  The  artery  usually 
inrolved  has  been  the  axillary  in  anterior  and  internal  dislocations  of  the 
shoulder.  The  danger  of  gangrene  is,  of  course,  greater  if  the  main  vein  of 
the  limb  is  also  injured. 

INJURIES  OF  THE  Nerves. — Injuries  of  the  nerves  may  be  produced  directly 
by  the  same  violence  which  caused  the  dislocation,  or  they  may  occur  by  the 
pressure  of  the  displaced  head  of  the  bone.  The  symptoms  will  vary  according 
u  the  nerve  trunk  is  actually  torn  across,  or  is  merely  contused,  stretched,  or 
compressed.  In  the  first  instance,  the  symptoms  will  be  immediate  and  com- 
plete loss  of  sensation  and  motion  in  the  area  supplied  by  the  nerve.  If  the 
injury  to  the  nerve  has  been  incomplete,  the  symptoms  will  consist  of  partial, 
sensory,  or  motor  paralysis,  followed  later  in  certain  instances  by  neuritis, 
which  may  extend  to  other  nerves. 

It  may  be  well  to  remark  here  that  in  every  case  of  dislocation  it  is 
the  duty  of  the  surgeon,  as  well  to  the  patient  as  to  himself,  to  examine 
carefully  for  the  signs  of  injury  to  important  blood-vessels,  as  indicated  by 
weakness  or  absence  of  pulsation  in  the  peripheral  arteries,  sudden  or  excessive 
swelling  in  the  neighborhood  of  the  dislocated  joint,  or  swelling  of  the  limb; 
paralysis  of  motion  or  sensation  in  the  extremity.  This  examination  should 
precede  the  efforts  at  reduction,  and  the  patient's  attention  should  be  called 
to  the  existence  of  any  of  these  abnormalities,  if  found,  in  order  that  the  con- 
dition may  not  subsequently  be  regarded  by  the  patient  as  the  result  of  the 
treatment  Dislocations  may,  furthermore,  when  they  occur  in  bones  close 
to  the  trunk,  cause  pressure  upon  important  structures,  and  dangerous,  or  even 
iatal  symptoms.  Dislocation  of  the  inner  end  of  the  clavicle  may  cause  pres- 
sure upon  the  trachea  and  esophagus. 

Compoimd  Dislocations. — ^Compound  dislocations  are  usually  caused  by  ex- 
treme degrees  of  violence.  The  laceration  of  the  muscles,  of  other  soft  parts, 
and  of  the  skin  are  usually  produced  by  the  violence  which  caused  the  dislo- 
cation continuing  to  act,  thus  forcing  the  bones  from  within  outward  through 
the  tissues.  They  are  rare,  and  occur  oftener  in  the  knee,  elbow,  ankle,  and 
phalanges  than  elsewhere.  The  coexistence  of  lacerated  wounds  of  the  soft 
psrts,  and  of  a  wound  opening  into  the  interior  of  a  joint  thereby  exposed  to 
infection,  together  with  the  not  infrequently  associated  injury  of  important 
Uood-vessels  in  these  cases,  renders  the  compound  dislocation  of  a  large  joint 
a  very  grave  injury  indeed. 

IMagnosis  of  Dislocations. — The  signs  and  symptoms  whereby  we  recognize 
the  presence  of  a  dislocation  are  partly  objective  and  partly  subjective,  such  as 
can  be  observed  by  the  surgeon,  and  those  of  which  the  patient  himself  is  cog- 
nizant. The  former  consist  of  deformity,  of  limitation  of  ^notion,  of  crepitus. 
Tie  subjective  symj)toms  consist  of  pairiy  of  loss  of  function,  and  of  the  history 
/  the  accident.  While  the  diagnosis  of  many  dislocations  can  \yv.  made  at  a 
lance^  sometimes  from  the  mere  attitude  or  gait  of  the  patient,  yet  certain 
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dislocations,  notably  when  accompanied  by  much  swelling  from  extravasate^ 
blood,  and  those  complicated  by  fracture,  offer  very  great  difficulties.     As  in 
fractures,  it  is  desirable  that  the  patient  should  be  so  far  unclothed  that  both 
sides  of  the  body  may  be  examined  and  compared.    It  is  often  desirable  that  the 
patient  should  be  prepared  to  take  an  anesthetic.     The  examination  of  dislo- 
cations and  their  reduction  is  often  painful. 

Differential  Diagnosis. — The  differential  diagnosis  between  disloca- 
tions and  fractures  in  the  neighborhood  of  joints  can  often  be  made  more  read- 
ily when  the  patient  is  under  an  anesthetic  and  the  muscles  are  entirely  relaxed. 
The  abnormal  position  assumed  and  maintained  by  the  head  of  a  dislocated 
bone  does  not  depend  upon  the  spasmodic  or  tonic  contractions  of  muscles, 
but  upon  the  tension  of  ligaments  or  of  untom  portions  of  the  joint  capsule, 
and  upon  the  mechanical  relations  of  the  displaced  bones.  A  deformity  due 
to  muscular  action,  or  maintained  thereby,  disappears  under  a  general  anea- 
thetic,  not  so  the  deformity  of  a  dislocation.  As  already  noted,  the  examination 
should  include  a  determination  of  whether  injuries  of  blood-vessels  or  nerves 
are  present.     In  cases  where  doubts  exist  the  X-rays  should  be  used. 

History. — In  the  diagnosis  of  dislocations  it  is  very  important  to  learn 
if  possible  the  position  of  the  limb  at  the  time  of  the  accident,  the  maimer  in 
which  the  force  was  exerted,  the  position  which  the  limb  assumed  immediately 
after  the  accident,  and  whether  this  position  has  been  maintained  or  has  changed 
to  some  so-called  secondary  position.  It  is  very  desirable  to  know  how,  in 
what  direction,  and  at  what  point  the  bone  left  its  socket,  and  tore  through 
the  capsule  of  the  joint,  because  the  manipulations  for  the  purpose  of  reduction 
will  depend  largely  upon  a  knowledge  of  these  data. 

Soon  after  the  occurrence  of  a  dislocation  swelling  takes  place  in  the  neigh- 
borhood of  the  joint  from  effused  blood.  Ecchymosis  will  follow,  but  does  not 
usually  reach  the  surface  for  hours  or  days.  If  the  dislocation  has  been  caused 
by  direct  violence  there  will  be  the  evidences  of  contusion. 

Inspection. — By  inspection,  also,  the  position  of  the  limb  is  to  be  com- 
pared with  that  of  the  normal  side ;  this  is,  in  general,  a  most  valuable  aid  in 
the  diagnosis ;  in  many  instances  it  is  so  entirely  typical  as  to  render  the  pres- 
ence of  a  dislocation  quite  certain.  A  departure  from  this  rule  occurs  in  those 
so-called  atypical  dislocations  in  which  the  ligaments  which  hold  the  dislocated 
bone  in  its  abnormal  position  have  been  extensively  torn.  One  of  the  characters 
to  be  noted  is  that  the  long  axis  of  the  bone  is  not  directed  toward  its  proper 
position  in  the  joint,  but  to  one  side  of  the  same.  Frequently  it  is  possible  to 
see  that  the  prominence  normally  created  by  the  head  of  the  bone  is  lost,  and 
that  a  depression  exists  in  its  place.  The  head  of  the  bone  in  its  new  situation 
may,  on  the  other  hand,  cause  a  visible  swelling. 

The  apparent  or  real  shortening  or  lengthening  to  be  noted  in  some  dia* 
locations  is  not  as  valuable  a  sign  as  it  is  in  fractures  for  several  reasons:  First, 
it  is  not  usually  ])()ssible  in  dislocations  to  j)lac'e  the  two  limbs  in  the  same 
relative  jx)sition  in  respect  to  the  trunk,  and,  as  has  been  pointed  out  in  the  caa^ 
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f  fractures,  this  is  essential  to  correct  comparative  measurements.  Second,  the 
loximal  bone  is  frequently  held  in  a  more  or  less  fixed  position  by  the  volun- 
rv  contraction  of  the  muscles,  and  such  a  position,  tilting  of  the  pelvis  or 
the  scapula,  for  example,  may  make  the  limb  appear  lengthened  or  short- 
?d,  as  the  case  may  be. 

Palpation. — The  most  valuable  objective  signs  are  to  be  determined  by 
paiion — ^namely,  the  actual  recognition  of  the  head  of  the  bone  and  its 
ition  to  the  joint  cavity.  Xo  amount  of  pains  should  be  spared  to  accom- 
ih  this,  for  without  it  the  diagnosis  of  dislocation  is  often  incomplete.  The 
d  of  the  bone  may  often  be  grasped  between  the  examining  fingers  and  its 
tour  recognized.  In  deeply  placed  bones  this  cannot  always  be  accomplished, 
effort  should  also  be  made  to  feel  with  the  fingers  that  the  cavity  where 
head  of  the  bone  belongs  is  empty.  The  position  of  the  head  of  the 
e  may,  however,  often  be  inferred  from  the  attitude  of  the  limb,  abduction, 
notion,  rotation,  or  from  the  position  of  some  bony  prominence,  the  rela- 
is  of  which  to  the  head  of  the  bone  are  known,  the  external  condyle  of  the 
Qenis,  for  example,  in  dislocations  of  the  head  of  the  radius.  If  the  head 
the  bone  is  once  found,  its  identity  may  be  established  by  finding  that  it 
ticipates  in  motions  communicated  to  the  shaft  When  great  swelling 
5ts  the  use  of  a  general  anesthetic  greatly  facilitates  the  examination,  and 
bles  the  surgeon  to  push  away  the  extravasated  blood  and  to  diminish  the 
ma  by  pressure,  so  that  the  extremity  of  the  bone  can  be  more  readily  felt. 
Stereoscopic  Radiographs. — As  in  fractures,  stereoscopic  radiographs 
ni  great  assistance  in  the  diagnosis  of  doubtful  cases  of  dislocation,  and 
ecially  of  dislocation  complicated  by  fracture.  Owing  to  the  presence  of 
5e  amounts  of  extravasated  blood  and  to  the  occasional  difficulty  of  arrang- 
the  dislocated  joint  in  a  proper  relation  to  the  tube,  and  to  the  photo- 
phic  plate,  excellent  pictures  are  not  always  easy  to  obtain,  but  they  can 
lally  be  made  sufficiently  good  to  establish  the  diagnosis  clearly. 
Limitation  of  Motion. — The  position  of  the  rent  in  the  capsule  and 
t  relation  of  the  dislocated  head  to  the  untom  and  tense  ligaments  is  found 
nrj  in  a  typical  and  definite  manner  in  the  different  varieties  of  dislocation. 
ly  motion  tending  to  increase  the  tension  of  the  ligaments  is  resisted ;  other 
•tions,  notably  those  which  relax  the  stretched  ligaments,  can  still  be  made, 
lis  resistance  to  motion  in  certain  directions  and  mobility  in  others  is  char- 
eristic  of  the  different  forms  of  dislocation.  Immobility  may  be  increased 
muscular  spasm  due  to  pain  or  diminished  by  extensive  laceration  of  the 
tments.  The  position  assumed  by  the  limb  is  also  characteristic;  when 
ved,  the  limb  tends  to  return  to  it  spontaneously,  and  this  tendency  is  not 
iDged  by  anesthesia.     (See  Special  Dislocations.) 

Crepitus. — During  the  examination  of  a  dislocated  limb  a  grating  may  be 

txived  as  the  head  of  the  bone  is  moved  in  its  new  position.     This  may  be 

to  the  rubbing  of  one  bone  against  tlie  other  or  against  tlie  border  of  a 

tched  tendon  or  edge  of  fascia.     At  the  moment  when  reduction  is  accom- 
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plished,  in  a  joint  like  the  shoulder,  a  sharp  grating  or  click  is  often  noticed 
It  should  not  be  forgotten  that  the  crepitation  may  be  due  to  an  associated 
fracture. 

Subjective  Symptoms* — Pain. — A  sharp  pain  in  the  vicinity  of  a  joint  h 
felt  at  the  moment  of  dislocation ;  the  pain  may  continue  unabated  if  nerves  are 
stretched,  pressed  upon,  or  torn,  or  be  associated  with  numbness ;  often  it  soon 
subsides,  but  returns  or  is  increased  by  efforts  to  move  the  limb  or  by  jolting 
movements  communicated  to  the  body. 

Loss  OF  Function. — Commonly  the  dislocated  limb  is  quite  powerless. 
The  symptom  is  of  no  great  diagnostic  value,  since  it  usually  accompanies  frac- 
tures and  may  follow  contusions.  Sometimes  the  patient  is  still  able  to  use  the 
limb,  and  if  reduction  is  not  affected,  motion,  restricted,  but  perfectly  efficient 
in  certain  directions,  may  be  gradually  restored. 

Differential  Diagnosis  of  Traumatic  Dislocations. — In  sprains,  the  history  of 
the  injury,  the  pain,  and  the  swelling  are  similar.  The  joint  is  often  immobile 
on  account  of  pain.  Under  anesthesia  the  immobility  disappears,  and  the  joint 
can  then  be  moved  freely.  Fractures  in  the  neighborhood  of  joints,  and  notably 
impacted  fractures,  are  at  times  not  easy  to  differentiate  from  dislocations,  if, 
when  first  seen,  much  swelling  exists.  Abnormal  mobility  and  crepitation,  of 
course,  indicate  fracture.  The  deformity  of  fracture  if  not  impacted  may  often 
be  readily  reduced,  but  returns  at  once ;  the  deformity  of  dislocation  may  be 
difficult  to  reduce,  but  once  effected,  the  deformity  does  not  return.  In  cases  of 
doubt,  examination  under  general  anesthesia  is  always  advisable.  An  X-ray 
picture  will  usually  establish  a  correct  diagnosis. 

Congenital  Dislocations. — Congenital  dislocations  are  due  to  arrest  of  devel- 
opment or  deformity  of  the  articular  extremities  or  surfaces  of  a  joint.  They 
are  far  more  common  in  the  hip  than  in  any  other  joint,  but  occasionally  occur 
in  the  elbow,  the  shoulder,  and  other  joints.  Frequently  they  are  not  noticed  in 
the  hip-joint  until  the  child  begins  to  walk.  The  signs  of  traumatism  are  of 
course  absent,  and  instead  of  fixation  or  limitation  of  motion  in  the  joint  an 
abnormal  degree  of  mobility  exists,  due  to  the  imperfect  development  of  the 
end  of  the  bone  and  to  the  relaxed  ligaments  and  joint  capsule.  The  diagnosis 
is  made  by  the  discovery  of  the  head  of  the  bone  in  an  abnormal  position, 
the  shortening  of  the  limb,  and  the  deformed  appearance  of  the  joint  itsdt 
In  the  hip  the  shortening  leads  to  a  limp,  and  if  but  one  joint  is  affected  to 
scoliosis,  which  is  quite  marked,  but  can  be  overcome  temporarily  by  having 
the  child  place  the  affected  foot  upon  a  book  or  other  object  of  suitable  hei^ 

In  single  and  double  dislocations  there  is  marked  lordosis  in  the  erect 
posture,  which  disappears  when  the  child  is  placed  flat  upon  its  back.  Ill 
double  dislocation  also  the  child  has  a  peculiar  waddling  gait,  which  is  fairly 
characteristic.  An  absolute  diagnosis  is  made  by  feeling  the  trochanter,  and 
sometimes  the  head  of  the  lK)ne  U]x>n  the  dorsum  of  the  ilium,  the  ordinary 
form  of  dislocation.  The  articular  extremity  is  displaced  upward,  and  meas- 
ured shortening  is  well  marked.    The  bodies  of  these  patients  being  small,  very 
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perfect  X-ray  pictures  are  easily  taken^  and  demonstrate  the  condition  beyond 

tiie  siiadow  of  a  doubt. 

Pklhological  or  Spontaneous  Dislocations. — These  are  always  acquired,  are 
the  result  of  disease,  sometimes  of  the  joint  itself,  sometimes  secondary  to  other 
diseases.  They  were  divided  by  Volkmann  into  three  groups,  as :  First,  dislo- 
cations by  distention ;  second,  by  destruction ;  third,  by  deformity. 

1.  Dislocations  by  Distention. — It  was  believed  by  Volkmann,  and  has 
been  held  by  others,  that  these  dislocations  occurred  as  the  result  of  the  disten- 
tion of  the  capsule  of  the  joint  by  fluid  exudates.  The  result  of  synovites  of  an 
acute  character,  such  as  acute  articular  rheumatism,  the  metastatic  synovites 
complicating  the  acute  exanthemata,  typhoid  fever,  pyemia,  etc.,  and  gravity 
ind  muscular  action,  were  regarded  as  secondary  factors  in  the  production  of 
the  dislocation.  It  was  pointed  out  by  Stimson,^  however,  that  the  marked  dis- 
tention of  the  joint  is  assumed  rather  than  demonstrated,  and  that  these  disloca- 
tions occur  in  cases  where  pain  and  muscular  spasm  are  marked,  and  when  the 
limb  has  long  been  held  in  such  a  position  that  gravity  and  muscular  action 
[ivor  the  occurrence  of  dislocation,  and  Stimson  believes  that  these  two  latter 
(actors  are  the  true  cause  of  the  dislocation,  rather  than  the  relaxation  of  the 
joint  capsule  produced  by  overdistention.  lie  considers  that  the  effusion  into 
ihe  joint  favors  the  occurrence  of  dislocation  merely  by  removing  the  influ- 
fflce  of  atmospheric  pressure  in  holding  the  joint  surfaces  together. 

The  dislocation  occurs  most  often  in  the  hip-joint  when  patients  with  a 
painful  affection  of  the  joint  have  lain  for  a  considerable  time  with  the  limb 
in  the  position  of  flexion,  adduction,  and  internal  rotation.  The  dislocation 
wears  suddenly  upon  the  dorsum  of  the  ilium,  and  is  usually  followed  by  relief 
)f  pain.  The  diagnosis  is  made  by  the  ordinary  methods  of  examination,  and 
reduction  is  effected  by  manipulation,  and  is  permanent. 

2.  Dislocations  by  Destruction. — In  these  the  dislocation  is  produced 
iy  destruction  of  the  articular  ends  of  the  bones,  such  as  occur  in  the  course 
)f  joint  tuberculosis,  in  tabetic  joints,  or  as  the  result  of  acute  suppurative 
joint  lesions  with  destruction  of  the  ligaments.  Paralysis  of  the  muscles  sur- 
rounding a  joint  may  result  in  dislocation  in  one  of  two  ways.  If  all  the 
muscles  are  paralyzed,  an  important  part  of  the  support  of  the  articulation 
w  lost,  and  the  bones,  as  sometimes  happens  in  the  shoulder- joint,  may  simply 
M  away  from  one  another  by  gravity ;  such  a  dislocation  is  accompanied  by 
I  serous  effusion  into  the  joint  When  only  certain  groups  of  muscles  near  a 
oint  are  paralyzed  while  other  groups  continue  to  act  unopposed,  the  latter 
lay  produce  a  dislocation  by  muscular  contraction ;  such  dislocations  have  been 
otioed  (hip)  in  the  course  of  spinal  caries,  producing  pressure  upon  the  spinal 
>rd  and  paralysis  of  the  adductors  of  the  thigh  or  of  the  external  rotators 
tacbed  to  the  trochanters.  If  the  adductors  are  paralyzed  while  the  muscles 
wn  the  outer  side  and  back  of  the  thigh  continue  to  act,  the  dislocation  will 

>  Stimson,  loc.  cit,,  p.  477. 
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be  upon  the  pubis.    If  the  trochanteric  muscles  are  paralyzed  while  the  addi 
tors  act  unopposed,  the  dislocation  will  be  upon  the  dorsum  of  the  ilium. 

A  very  common  form  of  partial  dislocation  the  result  of  muscular  contn 
tion  is  the  dislocation  backward  of  the  tibia  in  imtreated  tuberculosis  of  t 
knee-joint  produced  by  the  action  of  the  hamstring  muscles.  When  one 
two  paired  bones  grows  faster  than  the  other,  or  the  development  of  one 
them  is  arrested,  and  in  a  few  cases  of  compound  fracture  of  one  of  two  pair 
bones,  with  loss  of  substance  and  failure  of  union  of  one  of  the  bones,  a  gradiii 
complete,  or  partial  dislocation  by  muscular  action  may  occur. 

3.  Dislocations  by  Deformity. — Under  this  head  Volkmann  and  oth 
authors  have  included  the  dislocations  which  occur  in  arthritis  deformans  ai 
in  tabes — "  Charcot's  joint"  The  dislocation  is  produced  partly  by  atropl 
and  absorption  of  bone  and  partly  by  the  growth  of  new  bone  forcing  the  artic 
lar  surfaces  into  an  abnormal  position.  The  dislocations  may  be  sudden  • 
gradual  in  their  occurrence,  and  complete  or  partial. 


CHAPTER   IX 

SYPHILIS  AND  LEPROSY 

SYPHILIS 

Syphilis  is  a  chronic,  contagions,  infections  disease,  produced  by  inocnla- 
tion  with  the  syphilitic  vims  or  contaginm.  It  is  hereditary  in  the  sense  that 
it  may  be  transmitted  to  the  offspring  of  the  syphilitic  individual.  The  course 
of  the  disease  and  the  character  of  its  lesions  present  so  many  resemblances 
wid  analogies  to  chronic  infectious  diseases  known  to  be  of  bacterial  origin 
that  it  has  long  been  the  belief  of  pathologists  that  syphilis  must  have  a  similar 
oiDsation. 

I  Syphilis  has  long  been  studied  clinically  and  experimentally  in  the  search 
for  its  essential  cause,  and  a  large  number  of  bacterial  forms  have  from  time 
to  time  been  found  in  syphilitic  lesions.  None  of  these  have  been  shown  to 
hear  a  causative  relation  to  the  disease.  In  1005,  however,  Schaudinn  and 
Hoffmann  discovered  in  the  secretions  of  syphilitic  sores  an  organism  hitherto 
undedcribed,  which  they  believed  might  be  the  cause  of  syphilis,  and  their 
observations  have  since  been  confirmed  by  a  very  large  number  of  observers. 

The  organism  is  quite  regularly  found  in  the  lesions  of  early  untreated 
syphilis.  It  has  been  found  in  the  blood  of  syphilitic  patients,  and  in  some 
of  the  later  lesions  of  the  disease.  Though  the  organism  has  not  been  culti- 
vated, and  but  little  is  known  of  its  life  history,  yet  a  constantly  accumulating 
mass  of  evidence  seems  to  point  to  the  conclusion  that  the  Spirocheta  pallida 
(Spironema,  treponema  pallida)  is  the  exciting  cause  of  syphilis. 

Tie  Spirocheta  pallida. — The  Spirocheta  pallida  may  be  examined  alive  in 
the  secretions  of  an  open  syphilitic  lesion,  best  during  the  early  stages  of  the 
iisesLse.  The  scrapings  from  a  syphilitic  sore  may  be  mounted  under  a  cover- 
:biss  protected  from  evaporation  by  sealing  with  wax  or  paraffin.  The  best 
ssnlts  are  obtained  by  scraping  the  lesions  quite  deeply.  The  fewer  leucocytes 
1  the  exudate  the  more  spirochetal  it  is  likely  to  contain  (Ewing). 

It  is  a  spiral  organism  (see  Fig.  116),  which  varies  in  length  from  4-14  fi. 
8  diameter  varies  from  J  m  to  immeasurable  tenuity.  It  is  cylindrical,  and 
ows  nsnally  from  six  to  twelve  spirals,  though  as  many  as  twenty  have  been 
served.  The  length  and  depth  of  the  spirals  varies  from  1-1.5  /*.  The 
ranism  is  motile,  and  shows  motion  of  three  kinds :  a  rotation  upon  its  long 
Isy  a  bending  upon  its  axis,  and  a  to-and-fro  movement.     In  fresh  prepara- 
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ioDs  th  motions  arc  quite  active,  though  the  organism  does  not  notably  change 
k|x«:jili()U.  Though  the  spirochetal  may  be  observed  in  the  living  st^ite,  they 
re  best  seen  and  studied  after  staining.  Whether  in  secretions  or  in  the 
ssues,  they  are  found  almost  without  exception  outside  the  cells.  The  foUow- 
g  description  of  the  staining  methods,  as  well  as  the  figures  showing  the 
jankiis  in  secretions  and  tissues,  are  quoted  from  "  Syphilis,"  by  Edward 
Keyes,  Jr. : 

Methods  of  Staining. — ^The  Spirocheta  pallida  approximates  the  protozoa  in 
ivsistance  to  the  usual  bacterial  stains.  The  classic  method  of  preparing  and 
ining  is  Scliaudinn  and  Hoffmann's  modification  of  Giemsa,  as  follows: 
1.  Obtain  the  specimen  by  scratching  the  surface  of  the  lesion  (cliancre,  mucous 
ch),  after  having  washed  it  thoroughly  clean  of  all  contamination — the  admix- 
e  of  a  trace  of  blood  does  no  harm.  Spread  the  secretion  thus  obtained  as  thin 
|i«!!sil)le;  dry  uiihoui  heating;  harden  for  fifteen  minutes  in  absolute  alcohol. 
t  Emjiloying  the  Giemsa  stain  (made  by  Criibler,  of  Leipzig),  dilute  this  by 
ting  alK)ut  1  drop  to  1  c.c.  of  water  (to  which  1  to  10  drops  of  1 :  1,000  calcium 
\mR\e  has  been  prenously  added — ^this  is  advantageous  but  not  essential). 

3.  Immediately  8j)read  the  diluted  stain  on  the  specimen  and  let  it  stand  one 
r. 

4.  Wash  freely  in  water,  dry  without  lieating,  and  mount. 

Tliig  is  the  standard  stain.  A  quicker  method  is  tliat  of  Simonelli  and  Bandi  ^ 
)f  (ioldhom,'  sold  in  this  country  under  the  name  of  Goldliorn-s  stain.  A  few 
)?  of  tliis  will  stain  a  specimen  (dried  without  heating)  in  two  or  three  seconds. 
PDiear  is  then  rinsed  in  water  and  dried  (cold). 

In  France  a  favorite  stain  is  the  Marino  blue;  innumerable  other  stains  have 
I  tried,  but  the  Giemsa  and  the  Goldhom  fill  all  requirements.  With  Giemsa 
spirochetae  appear  of  a  faint  red  color.  The  Goldhom  stains  them  purplish, 
^h  mav  be  changed  to  brownish-black  by  treating  the  specimen  with  gram  or 
il. 
Tissue  Stain. — ^The  best  is  Ijevaditi's  modification  of  the  Ramon  y  Cajal  silver 

1.  Sections  are  cut  1  mm.  thick  and  hardened  in  ten  per  cent  formalin  for 
nty-four  hours. 

2.  Wash  and  harden  in  ninety-six  per  cent  alcohol  twenty-four  hours. 

3.  Wash  a  few  minutes  in  water  until  they  sink. 

4.  Impr^nate  with  silver  by  soaking  for  three  (to  five)  days  in  a  1.5  per  cent 
Hhree  per  cent)  solution  of  silver  nitrate  at  a  temperature  of  38°  C. 

5.  Wash  rapidly  in  water  and  place  for  twentv-four  (to  forty-eight)  hours  at 
'  room  temperature  in 

Acid  pyrogallic 2  gm. 

Formalin 5  c.c. 

Aq.  destill 100  c.c. 

CerUralbL  /.  Bad.,  ParasU.  v.  Infect,  1905,  vol.  xl,  p.  159. 
fm-.  of  Exper,  Med.,  1906,  vol.  viii,  p.  451. 

Tie  80-<»dled  old  Levaditi,  in  contradistinction  to  the  new  or  pyridin  Levaditi,  wliich  is 
r  but  not  so  accurate. 
21 
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6.  Wash,  dehydrate  in  absolute  alcohol,  and  mount  in  paraffin. 

7.  Cut  sections  no  thicker  than  5  fi, 

8.  Stain  either  with  (a)  Giemsa,  for  a  few  minutes;  wash  in  water,  different^ 
in  alcohol  containing  a  few  drops  of  oil  of  cloves,  clarify  in  xylol,  and  mounfc  j 
balsam;  or  (b)  concentrated  toluidin-blue  solution,  differentiate  in  alcohol  contain 
ing  a  few  drops  of  Unna's  ether-glycerin  mixture — ^xylol,  l)alsam. 

Diagnosis  of  Spirociieta  pallida. — The  time  and  skill  required  to  perfonn 
the  Levaditi  stain  successfully  suffice  to  keep  tissue  staining  apart,  to  be  employe! 
only  by  the  most  competent  specialists.  Current  examinations  for  Spirocheta  pallidft' 
may  be  attempted  only  on  smears  stained  with  Goldhorn  or  Giemsa. 

Examination  of  such  a  smear  promptly  reveals  how  appropriate  is  the  name, 
Spirocheta  pallida;  for  so  pale  and  thin  are  these  microorganisms,  that  at  fink 
one  finds  great  difficulty  in  perceiving  them.  It  has  been  generally  noted  that  tht 
observer  at  first  makes  very  few  positive  finds.  But,  having  at  last  identified  tht 
spirocheta  and  got  it  photographed,  as  it  were,  on  his  retina,  he  can  return  to  speci- 
mens previously  found  negative  and  discover  the  organism  in  them — perhaps  ii 
great  numbers. 

Hence  the  discovery  of  Spirocheta  pallida  requires  not  only  familiarity  wifli 
ordinary  laboratory  and  microscopic  technic,  but  also  a  relatively  long  and  tedioai 
special  training.  Unhappily,  it  is  to  be  foreseen  that,  as  spirocheta  diagnodl 
assumes  greater  and  greater  prominence  in  the  diagnosis  of  s}^hilis,  the  tribe  d 
near  pathologists  will  feel  fully  competent  to  pass  upon  this — the  most  delicti! 
point  in  the  diagnosis  of  the  most  important  infectious  disease  that  afflicts  man- 
kind; to  the  cocksure  diagnosis  of  the  hasty  practitioner  wi4l  be  added  the  scientifiB 
diagnosis  of  incompetence.  For  spiral  organisms  abound  both  upon  the  skin  anl 
upon  the  mucous  membranes.  In  the  mouth  are  found  Spirocheta  denticula,  Spi- 
rocheta buccalis,  Spirocheta  Vincenti;  in  the  bowel,  Spirocheta  dysenteriae;  on  th 
skin,  Spirocheta  refringens  and  various  saprophytic  varieties. 

The  accompanying  photographs  (Fig.  116)  show,  however,  the  characteristic 
features  distinguishing  Spirocheta  pallida  from  every  other  variety  of  spirochetii 
These  are: 

1.  Extreme  tenuity  and  faint  staining. 

2.  Multiple  small,  abrupt  spirals. 

All  of  the  other  familiar  spirochete  are  much  thicker  (most  of  them  are  longer), 
stain  readily  with  the  common  dyes,  and  exhibit  long,  gentle  undulations  in  bril- 
liant contrast  to  the  sharp,  short,  almost  angular  spirals  of  Spirocheta  pallida. 

This  is  not  to  say  that  every  Spirocheta  pallida  seen  can  be  identified  as  saelb 
or  that  every  specimen  containing  Spirocheta  pallida  can  be  diagnosed  even  by  fl> 
most  skilled  observer.  Indeed,  quite  the  converse  is  tnie.  Even  Xeisser  confeoH 
to  a  doubt  about  certain  of  his  cases.  But  a  characteristic  Spirocheta  pallida  i«  H 
typical  to  a  skilled  eye  as  is  a  characteristic  gonococcus,  for  example,  and  afforil 
quite  the  same  diagnostic  certainty. 

But  before  a  negative  report  can  be  given,  repeated,  prolonged,  systematic,  asi 
skilled  examinations  must  be  made. 

Where  may  Spirocheta  pallida  be  Fouxn? — ^The  earlier  observers  were  aU 
to  discover  Spirocheta  pallida  only  in  the  earliest  (and  most  infections)  lesions  < 
the  disease.  The  following  condensed  list  shows  the  results  obtained  by  tho 
reporting  the  greatest  number  of  cases: 
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Oppenheim  and  Sachs  examifiefl  118  cas^s,  with  39  positive  resultB. 
Mijlz*'r,  v*^  Leasee,  if  [KJSitive;  5*5  i-ontrols,  nU  nt'^jfative. 
N (tolas,  Favrt%  ami  Andre,  V2  tascn,  13  iH:»sitivr. 
I     Krauts  and  Prautsc^hotf,  37  chanereg^  31  positive;  2B  Beeoiidaries,  18  positive. 

SkluTt,  18  chancres,  13  ]>o?^itive;  46  seenndarie^,  39  positive  j  4(>  control  exami- 
aalions  ucgative;  G  lympli  node  serum  negative;  7  guinmata  negative;  eerebrospinid 
Suid,  blood  and  ectnen  negative. 

Sobernheim  and  Toniasczt^w^ki,  50  cases,  all  positive;  28  controls,  oil  negative* 
Schoitz,  37  cases,  all  positive. 
SchaudJnn  (second  report),  70  cases,  all  i>05itive, 

Rosc^ier,  33  cbaneres,  31  positive;  58  moist  papules,  55  positive;  40  dry  papules 
acd  pustules,  34  |ji>sitive;  2d  nioutli  lesionSj  28  positive;  38  lymph  node  gerumj  30 
}*(^itire;  24  controls  negative. 

Sufficiently  expert  and  conscientious  investigation,  therefore,  reveals  Spi  rochet  a 
riiiida  in  fully  three  fourths  of  the  smears  taken  from  chancres,  moist  papules, 
Mid  i»outh  lesions. 

It  was  to  be  hoped  that  aspiration  of  the  l}Tnph  nodes  adjacent  to  the  chancre 
jsi^kt  prove  a  simple  means  of  oUtaintng  uncontaminated  smears  of  Spirocheta 
pallida;  but,  unfortunately,  the  nueroorganism  is  rare  in  the  center  of  nodes,  being 
chieli}'  confined  to  the  region  of  the  periphery,  fo  that  there  is  a  distinctly  less 
probabihty  of  finding  them  there  than  in  the  chancre  itself. 

Though  the  later  secondary  lesions  contain  fewer  spirocheta?,  these  have  been 
fmifld  as  late  as  nine  years  after  chancre  hy  Sohernheioi  and  Tomasc^iewski. 

Tliey  have  l)een  found  in  the  pus  from  a  nonsy[iliililie  abs^^ess  occurring  during 
tkieute  stage  of  the  disease  (Fliigel),  in  the  serum  of  blisters  raised  by  can- 
thandes  (Levaditi  and  Petresco),  in  albuminous  urine  (Dreyer  and  Toepel),  in 
ik  blood — after  many  failures,  and  only  during  the  first  few  months  and  before 
lteb<^inning  of  niereurial  treatment  (Noggeratli  and  Stuhelin^  Schaudinn,  Rich- 
trdsiad  Hunt  ei  nL), 

Moet  interesting  of  all  has  been  the  search  for  spirocheta?  in  tertiary  lesions, 
fliirli,  for  a  long  titue,  was  frtiitless,  but  was  finnlly  crowned  with  success,  Tonias- 
cD'wsld,  who  has  found  them  in  five  out  of  ten  gunnnata  examined,  states  that 
L  eight  to  ten  hours  must  sometimes  be  spent  in  examining  smears  before  finding  a 
H  U^ml  spirocheta. 

H  Tlie  moist  lesions  of  early  hereditary  syphilis  swarm  with  spirocheta?^,  and  they 
W  hm  been  found  (cither  in  smears  or  in  sections)  in  practically  all  the  organs  of 
I  stillfjora  syphilitic  infants;  vi2.,  liver,  lung,  spleen^  kirlney,  suprarenal  muscle, 
I  heart,  Ptouiach,  intestine,  mesenteric  glands,  gall-bladder  and  duets,  ovary,  uterus, 
pToetate,  tt^stig,  urinary  bladder,  tliymus,  tonsil,  bone,  joint,  etc.  They  are  usually 
meet  nunierous  in  the  liver,  lungs,  and  skin.  They  have  been  found  in  both  fetal 
aiiitemal  placenta,  and  once  in  the  inguinal  glands  of  the  apparently  healthy 
of  a  sv^ihilitic  child  (Buschke  and  Fischer)  I  Curiously  enough,  masses  of 
q}irw'k*tH?  are  sometimes  found  in  and  about  the  capillaries  where  no  tissue  change 
hi  taken  place. 

They  lia\e  not  been  found  in  the  cerebrospinal  fluid,  though  they  doubtless  will 
W,  for  positive  inoeulations  have  teen  obtained  upon  monkeys  with  this  fluid 
(Hoffmann). 
Tlie  examination  of  normal  secretions — except  the  semen — is  always  negative, 
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except  in  severe  congenital  syphilis.     Whether  the  exception  in  the  case  of  sem^ 
is  due  to  syphilitic  lesions  in  the  seminal  canals  it  is  impossible  as  yet  to  say. 

Distribution  and  Fate. — ^Though  spirochetae  have  been  kept  alive  for  a  fei 
days  on  artificial  media,  none  of  the  attempts  at  artificial  cultivation  have  thu 
far  been  successful.^  Hence  we  are  not  in  a  position  to  afiirm  with  absolute  cer- 
tainty that  the  spirochete  is  self-sufficient,  self-multiplying,  like  the  known  bacterii, 
and  not  a  mere  developmental  form  of  some  unknown  organism  (possibly  the  cytor- 
rhictes) .  Moreover,  the  multiplication,  distribution,  and  fate  of  the  spirochett  in 
the  body  of  a  syphilitic  patient  have  not  been  worked  out  in  detail.  But  the  follow- 
ing facts  we  know: 

SpirochetaB  are  found  most  frequently  in  the  earliest  and  most  infectious  lesiom 
of  syphilis.  Whether  in  the  chancre  and  early  secondary  lesions  of  acquired  syphilii 
or  in  the  organs  in  inherited  syphilis,  they  abound  in  the  walls  of  the  blood-vesBeb 
and  in  the  perivascular  tissues.  They  are  relatively  rare  in  the  l\Tnph  vessels,  m- 
prisingly  few  in  the  nodes,  and  when  found  in  the  nodes  are  usually  in  or  about 
the  blood  capillaries  at  their  circumference  (Hoffmann  and  Beer).  They  hift 
been  found  in  great  numbers  among  the  epithelia  of  the  chancre  or  the  moiil 
papule.  A  few  obserters  believe  they  have  seen  evidence  that  the  spirocheta  ai« 
destroyed  by  phagocytosis.  In  tertiary  lesions  (gummata)  they  have  been  found 
only  in  the  active,  advancing  edge  of  the  lesion,  never  in  its  necrotic  center  or 
in  its  secretion. 

It  seems  probable,  therefore,  that  the  spirochetse  are  distributed  by  the  lympk 
rather  than  by  the  blood  current,  directly  excite  the  perivascular  inflammation  ch«^ 
acteristic  of  all  syphilitic  lesions,  and  are  destroyed  by  phagocytosis. 

Although  a  few  observers  have  denied  that  the  administration  of  mercury  hn 
any  effect  upon  the  spirocheta,  it  is  the  consensus  of  opinion  that,  as  soon  as  met' 
cury  is  administered,  the  spirochetae  rapidly  disappear  and  soon  are  undiscoverabk^ 
and  this  disappearance  seems  to  be  especially  rapid  under  inunction  and  hypo- 
dermic medication. 

Symptoms  of  Syphilis. — Following  inoculation  with  the  syphilitic  virus  there 
occurs,  after  a  period  of  incubation  which  is  rarely  less  than  two  weeks  and 
may  be  six  weeks  or  more,  a  cellular  infiltration  at  the  point  where  the  inocu- 
lation took  place  with  the  production  of  a  small  nodule  usually  characteriod 
by  hardness  or  induration.     This  is  the  soK»alled  initial  lesion  of  syphilis,  tha 
liard  chancre,  Hunterinn  chancre.    After  a  brief  interval  the  lymphatic  glandl 
of  the  region  become  enlarged  and  hard.     Subsequently  the  lymphatic  glandl 
of  other  regions  undergo  similar  enlargements,  there  follows  some  disturbiM 
of  the  general  health,  accompanied  in  many  cases  by  slight  fever,  and  4e^ 
outbreak  upon  the  general  integument  and  mucous  membranes  of  a  series  of- 
eruptions — roseola,  erythema,  papules,  pustules.     These  eruptions  are  at  fint^ 
general  and  superficial ;  at  a  later  period  they  are  commonly  grouped,  and  rf 
a  less  superficial  character.     The  disease  may  end  here  and  the  patient  halt 
no  further  symptoms  during  his  lifetime,  or  at  once,  or  after  any  possitti 

>  Quite  recently  Spirocheta  refringens  has  been  cultivated  by  Levaditi;  Spirochetae 
by  Novy;  perhaps  Spirocheta  pallida  will  be  the  next. 
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inteiraly  subacute  and  chronic  inflammations  may  occur  in  any  of  the  tissues 

of  the  body.    Very  often  these  later  lesions  of  the  disease  are  in  the  form  of 

fflnaJJ  or  large  nodular  infiltrations,  which  tend  to  undergo  a  peculiar  form 

of  degeneration ;  they  are  known  as  gummata,  and  are  especially  prone  to 

involve  the  connective  tissues. 

A  further  series  of  lesions  occur  as  the  result  of  syphilis ;  they  are  notably, 
sclerotic  changes  in  the  central  nervous  system  and  changes  in  the  walls  of  the 
irteries,  notably  of  the  smaller  arteries  of  the  brain. 

During  the  period  when  active  symptoms  are  present,  always  for  several 
years,  and  in  most  instances  during  his  entire  lifetime,  the  individual  enjoys 
immimity  from  infection  with  the  virus  of  syphilis.  There  are  two  further 
kinds  of  immunity  from  syphilis  which  may  be  important  from  a  diagnostic 
point  of  view:  First,  the  wife  of  a  syphilitic  man  may  give  birth  to  a  syphilitic 
child,  show  no  symptoms  of  the  disease  herself,  and  yet  be  immune  to  syphilis. 
Second,  syphilitic  parents  may  give  birth  to  healthy  children,  who  never  show 
•ny  symptoms  of  the  disease,  but  are  immune.  The  immunity  of  an  indi- 
vidual inoculated  with  syphilis  begins  at  or  before  the  time  of  the  appearance 
of  the  initial  lesion. 

It  is  customary,  in  describing  the  disease,  to  divide  it  into  a  number  of 
different  stages  or  periods,  but  it  is  to  be  remembered  that  these  stages  are 
for  the  most  part  artificial — that  is  to  say,  the  process  of  the  invasion  of  the 
organism  is  continuous  from  the  start  and  the  successive  groups  of  lesions 
occur  simply  as  the  result  of  the  successive  involvement  of  various  kinds  of 
rtructures — and  that  in  many  cases  the  several  types  of  lesion,  by  the  characters 
of  which  and  the  date  of  their  appearance  the  disease  is  divided  into  a  number 
of  stages,  may  follow  one  another  after  longer  or  shorter  interv^als,  or  in  rapid 
succession,  or  they  may  be  coexistent.  The  general  symptoms  of  intoxication 
may  be  immediately  followed  by  lesions  ordinarily  occurring  late  in  the  dis- 
ease, or  rarely  the  initial  lesion,  or  what  appears  to  be  an  initial  lesion,  may 
be  followed  by  no  further  symptoms  whatever. 

In  a  certain  large  proportion  of  cases,  however,  the  course  of  the  disease 
is  marked  by  more  or  less  definite  stages  or  periods :  First,  a  period  of  incuba- 
tion, from  the  time  of  the  inoculation  until  the  appearance  of  the  initial  lesion, 
from  ten  days  to  six  weeks;  on  the  average  about  twenty-one  days.     Second, 
the  primary  period  of  the  disease,  consisting  of  the  initial  lesion  and  the  asso- 
ciated adenitis  of  the  neighboring  lymph  glands.     The  duration  of  the  exist- 
ence of  the  initial  lesion  is  very  variable,  and  will  be  discussed  later  on.     A 
second  period  of  so-called  incubation  occurs,  during  which  the  virus  is  slowly 
being  disseminated  throughout  the  entire  organism ;  it  ends  with  the  appear- 
ance of  the  secondary  symptoms.     Its  duration  is  variable,  but  is  in  general 
from  eight  to  nine  weeks  from  the  time  of  inoculation,  or  six  weeks  from  the 
appenrance  of  the  initial  lesion.  .  Tt  may  be  prolonged  several  months.     In 
one  experimental  inoculation  it  is  said  to  have  been  prolonged  to  one  hundred 
and  fifty-nine  days. 
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The  Period  of  Secondary  Symptoms,  Secondary  Syphilis. — The  symptoms  diu*- 
ing  this  period  consist  chiefly  of  lesions  of  the  skin  and  mucous  membraiu^   ^ 
though  many  other  structures  may  be  involved.    They  include  macules,  papules^    : 
pustules,  and  affections  of  the  appendages  of  the  skin,  the  hair  and  nails,  the   ] 
eye,  and  the  equivalent  of  the  various  skin  lesions  as  they  occur  upon  the  mor   ' 
cous  membranes.    This  period  is  of  variable  duration — ^from  one  to  three  yeam  ^ 
An  intermediate  period  following  this  is  described,  during  which  either  no   ' 
symptoms  at  all  are  present  or  the  symptoms  are  of  an  irregular  character, 
localized  rather  than  general.     The  patient  may  or  may  not  be  contagious,  and 
may  or  may  not  infect  his  offspring.     The  duration  of  this  period  is  variable 
it  may  last  from  one  to  several  years,  and  end  in  recovery  without  further    ^ 
symptoms,,  or  be  followed  after  an  indefinite  interval  by  the  so-called  tertiary 
lesions  of  the  disease.     These  consist  of  more  deeply  seated,  sometimes  de- 
structive, lesions  of  the  skin  and  mucous  membranes  and  subcutaneous  am- 
nective  tissues,  of  inflammations  of  the  bones,  of  the  internal  organs,  of  inflam- 
mations of  the  arteries,  the  formation  of  gummata.    The  duration  of  the  period 
is  indefinite. 

Infection  with  Syphilis. — Infection  may  occur  from  the  inoculation  from 
the  secretion  of  the  initial  lesion  or  chancre,  from  the  secretion  of  any  open 
lesion  during  the  secondary  or  active  period  of  the  disease,  most  commonly 
from  the  secretion  of  a  chancre  or  of  a  papule  situated  upon  a  mucous  mem- 
brane— the  so-called  mucous  patch — or  from  a  moist  papule  situated  at  a  muco- 
cutaneous junction,  or  from  the  blood  of  an  individual  during  the  active  ot 
contagious  stage  of  the  disease.  The  normal  secretions  of  the  body — ^the  tears, 
the  saliva — are  not  contagious;  the  semen  may  infect  the  ovum.  It  is  be-  ^ 
lieved  that  the  blood  is  much  less  contagious  than  the  secretion  from  an 
open  syphilitic  sore.  The  late  or  tertiary  lesions  of  syphilis  may  not  be  con- 
tagious. Inoculation  is  effected  through  a  solution  of  continuity  of  the  epi- 
thelial covering  of  the  skin  or  mucous  membrane.  Such  a  lesion  may  be 
gross  or  microscopic. 

Modes  of  Contagion. — Inoculation  may  be  direct  or  mediate,  from  the  direct 
implantation  of  the  virus  from  the  body  of  one  individual  to  that  of  another, 
or  mediate  through  the  medium  of  infected  articles — surgical  or  dental  instm- 
ments,  pipes,  drinking  vessels,  razors,  towels,  toothbrushes,  etc.  Though  the 
infection  occurs  in  the  largest  proportion  of  cases  during  sexual  intercourse^ 
nonvenereal  syphilis  is  very  common  indeed.  Surgeons,  obstetricians,  hospital 
nurses,  wet-nurses,  and  others  who  are  frequently  brought  into  contact  with 
the  disease  in  innocent  ways,  not  rarely  acquire  syphilis,  and  purely  accidental 
infections  are  sufficiently  common. 

The  Initial  Lesion  of  Syphilis,  Chancre  (Hard  Chancre — Infecting  Chancrt 
— ITunterian   Chancre — Ulcus  durum — Hard  Sore), — Following  inoculation, 
no  changes  are  observed  at  the  point  where  the  virus  was  introduced  for  & 
period  of  from  ten  to  forty  days — twenty-one  days  on  the  average.     The  wound 
or  abrasion,  if  large  enough  to  be  noticed,  heals  in  the  ordinary  way.     At  the 
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end  of  the  pericMl  of  iucubntion  thei-e  appears  at  the  iK>int  of  infection  a  small 
papule  or  patch  upon  the  surface,  or  a  fissure  or  excoriatiou,  usually  single. 
TWre  may  h^  no  rinv  surface  at  any  timcj  but  simply  a  little  desquamation 

L  of  isuperlicial  cpitliclium,     ilotlerate  red- 

B  u*^  of  the  surface  is  present — usually 
Jtill  red,  eopiK?ry  re*!,  or  purplish  rett — 
liut  iM'arccly  any  pain  or  sensitiveucss, 
Gmliially  there  is  developed  an  iatiltra- 
titnv  uf  tlu^  thickness  of  the  akin  or  mii- 
^m  ii»ciiibranf\  which  incrcat^s  in  depth 
ami  &a|ierticiul  area ;  sometimes  wlien  first 
jK>ticpd,  ueually  within  a  week  from  its 
aj>[>t'arauce,  there  is  developed  the  char- 
ictrri&tic  induration.  This  may  be  nodu- 
lar BJiJ  involve  the  entire  thickness  of  tlie 
skiu,  or  quite  suixTticiaL 

The  nodular  form  is  of  jx^euliar  car- 
tilnjyiinotis  hardnci^s,  quite  inseiisitivCj  niov- 
tbk  upn  the  deeper  structures  when  situ- 
atal  in  h^ose  skin.  When  pinched  its 
§tirtiw*  becomes  hlanchedj  quite  wbitej  and 
atmigly  suggests  a  little  button  of  cartil- 
age.   In    the   more  superficial   form  tlie 

ytiraUon  is  best  appreciated  by  lifting  the  area  of  infiltration  betw^een  the 
I  nL'iT  and  thumb  and  making  lateral  pressure.  The  part  feels  as  though  a  bit 
m:  |i[in4iuient  or  stitT  paper  were  being  grasi)ed.  An  annular  form  of  indura- 
liuu  may  exist — a  ring^  of  hard  infiltration  surrounding  an  area  where  the 
fiorajal  softnei3s  and  elasticity  of  the  tissues  is  preserved. 

The  epithelial  covering  may  remain  unbroken  throughout  the  existence  of 
tie  cliancre  and  be  merely  thinned  over  its  center,  or  more  commonly  a  supei^ 
&ial  nicer  fonns,  usually  rounded  or  oval  in  shape*  The  base  of  the  ulcer  is 
w  filightly  depressed,  smooth,  and  of  a  color  w^hich  has  been  likened  to  raw 
Imra,  or  covered  with  a  su|)erfifial  grayish-white,  adherent^  soft  scab  or  layer 
of  false  membrane.  The  discharge  is  small  or  large  in  amount,  and  watery, 
rften  lemon-Tellow  in  color.  The  raw  surface  bleeds  readily.  Sections  of 
diaDcre  under  the  microscope  show  round-cellcrl  infiltration  of  hmph  spaces 
ad  thickening  of  the  coats  of  the  small  hlood-vesscds,  arteries^  and  veins. 
Epithelioid  and  giant  cells  are  present  in  moderate  numbers. 

The  induration  is  of  very  variable  size.  It  may  be  no  larger  than  the  head 
f^f «  match  or  cover  a  mnsidcrahle  extent  of  surface  and  be  quite  massive — 
twt>  thirds  of  the  eireuTufcrrnce  of  the  prepuce,  for  example.  Chancres  vary 
in  appearance  and  physical  characters  accord ini*:  to  their  seat  and  according 
to  rhethef  they  are  irritated  cliemically,  mechanically,  or  infected  with  pus 
Biicrobes.     A  number  of  forms  are  conmaonly  described-     The  ulcus  elevatuna 


Fio.  117. — -ULctiRATEti  Initial  Lfsi'^x  <»i 
SvrKTLii^,  The  hard  cbancre — llimter- 
iaa  chancre. 
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Fig.   118. — ^^HANCRK   OF  THE   ClflN   DFJJF^VKP   UV  THE 

Patient  'i^o   have  uekv  ArgL']R.E,i>  Br  Bhaving 

WJTJt    A     RaZOK     which     had     BilKS     VHED    BY    A 

BTfaitiiTtc  FtitEND.     (Autbor'a  ooUeotioEiO 


and  disappear  after  a  variable  peri- 
od ;  usually  the  sore  ia  healed  in 
SIX  weeks.  The  induration  umy 
I>c?rsist  for  immtli^j  or  even  for 
years,  and  the  seat  of  the  chancre 
may  again  liecoinc  indurated  later 
in  the  disea?^e.  There  may  Ije  BO 
scar,  or  a  sliglit  or  marked  scar^ 
after  the  chancre  disappears,  de- 
pending upon  the  presence  or  ab- 
sence of  erosion  or  uk'eratioii,  and 
it.s  depth.  An  infected  chancre  l^e- 
neath  a  tight  prepnce  may  destroy 
the  greater  jwrtion  of  the  glans  pe- 
nia.  Chancre  of  the  meatus  urina* 
rins,  glans  penis,  sulcus  coronariits, 
inner  layer  of  the  prepuce^  usually 
show  marked  induration.  Upon 
ttjc  general  integument  and  skin  of 
the  body  of  the  penis  the  mdnxa* 
tion  is  less  marked, 


18  the  ordinary  eroded  or  nlcerai 

hard  nodule  in  which  cell  inrilt^^ 
tion  elevates  the  sore  alwive  Hie  lev^^i 
of  the  skin.     The  so-eaUeil  iiilvt*^^ 
spot  occurs  upon  the  glans  fieniii  stuj 
meatus;  it  is  at  first  minnte,  *if  ^ 
silvery  wliite  color;  biter  it  enlar^»^ 
iind  assumes  the  ordinary  character 
I  if  chanere.    The  dry  scaling  piipwJc; 
is    tije   form    already   indicated  jti 
whicli  ero&ion  does  not  take  iHnm* 
the  surface   remains  coven *(1   m^U 
epithelium,  and  is  of  a  dulhrcd  ur 
cup|x^ry  ec>lor, 

ECTH  YMATOUS      ClIAKCRF,. — hi 

c*ertain  chaneres  m»erosis  o{  the  iii- 
duratcfl  area  may  oecur^  snjjertieial 
or  total,  and  separate  as  a  slough, 
brown  or  black  in  color.  Pyogeaii* 
infection  may  cause  the  signs  nf 
acute  inHanimation  and  a  pundeBt 
discharge  from  the  raw  surfaei*. 
Treated  or  untreated,  chancres  heal 


FlO.    119, tin  AN t  HE    t^r    THE     l^^WI^    Lll-. 

(Author 'i*  tulkctiuu,) 
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Chakcre  of  thk  Vulva.— In  women,  chancres  of  the  hihia  nmjora  may 

he  acojuipaBied  by  general  edema  and  tliiekening  of  the  labiiiiii,  and  the  specific 
jfiflnnifion  at  The  site  of  inoeulatiou  mav  be  present  or  absient.  t'hancres  of 
tie  labia  niinnra  and  foiirchettc  artj  not  nsiially  markedly  indurBt4?d. 

ExTKAHiENiTAx  CiiANCRK*— Upon  the  Hp  the  chancre  appears  as  an  ele- 

TitpJ,  juicy-lookhigj  raw,  rounded   or  oval   nicer,   with   a  granular  .^nrface, 

tifiiiaJly  covered   by  a  yellowiHli-wljite  or  sulpbnr-yellow   false   membrane  of 

partly  dried  discharge.     The  lip  may  be  markedly  swollen.     The  induration 

y  pn:^*ut^  but  is  not  of  the  car- 

tilagiiioiijs  hardness  noted  in  clinn' 

a^  of  the  jK-ni^     Upon  the  niu- 

eiuii*  meinhraue  of  the  month  thu 

diancre  appears  as  a  snperlicial 

uWr,  with  reddened  edges  and  a 

basi!  covered  with  whitish  false 

HuTulirane- 

MrLTIPIJCITT    OF    ClIANCKE. 

— A(?M » rd  i  ng  to  Fon  m  i  er ,  in  t  h  r ee 
ei^^  out    i»f    four   chancres    are 
iiMiv     They    may   be  multiple. 
I  have  men  a  chancro  upon  the 
pt*flig  and    npon    I  he   lip    of    the 
aaiue  indl%*idual:   the   two   sores 
a|»p^iirefl  simnltam^oualy.     Chan- 
cre acquired  during  sexual  con- 
are   nsnally    situated    njwn 
genitaR      They    may   occur 
upon    the    lips,    or    within    the 
month  from  kisain^r,  or  nprm  the 
nipple,  eyelid,  f>r  some  part  of 
the  fare  fn>ni  direct  contact.   The 
in  i*f  the  anus,  the  rectum, 
tonsil,  the  palatine  arch,  and 
otlier  gituations  may  be  infected 
^lIiTmigK   nnnatnral    practiecs   Be- 
t^f^  peri^ns  of  the  same  or  of 

I  the  opporiite  sex,     I  saw  a  yomig  man  w^ho  acquired  a  chancre  of  the  finger 
[fmtji  Amorous  digital  palpation  pf  the  vulva  of  a  prostitute.     The  ways  in 
'  xtra-genital  chancres  may  be  inmicently  acquired   are,  of  course,  in- 
Ifle,      I    have   rwently  seim    two   cases   of  chancre   f)f   the   chin    from 
nfumlarinn   during  shaving,     A  reference  to  the  characters  of  extra-genital 
will  Uf  tuadc  uii<lcr  Rc^ifjual  Diiignosis, 
lln«]j}pnieEt  of  Enlarged  Lymph  Nodes, — ^During  the  ten  or  two  he  days  fob 
lowiiigtlie  appearance  of  the  initial  lesion  the  anatomically  associated  lymphatic 


Fici,  120,^ — Cuvxcm;  or  nit;  Fixoeb.  The  white  spot 
upcjH  the  ulcerated  surface  rtpresentis  powdered  cal- 
omel which  had  not  herni  entirely  removed  when  the 
author  took  the  jihotoffrafih.  In  thi^  case  the  chati- 
€.TC  liad  ex]Hte<l  for  t-ipht  weeks  and  the  gt-tif^ral  pnip- 
fion  of  a  papular  eharact^r  had  appeared  upon  the 
armf3,  pheat,  mnd  nbdtimen.  (The  author  wa»  enabietl 
tfl  tiikc  the  photo(^aph  at  Beae%'ue  Hospital  through 
the  kliidtiesss  of  Dr.  J.  C*  Ayer,) 
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glands  become  successively  enlarged.  In  chancres  of  the  penis  the  lymphatics 
of  that  organ  are  sometimes  traceable  as  an  indurated  cord  leading  in  the 
direction  of  the  groin.  A  single  gland  is  first  noticeable  as  a  rounded,  painless, 
insensitive  nodule  in  the  subcutaneous  tissues ;  the  enlargement  of  the  rest  of 
the  chain  gradually  follows,  and  the  glands  of  the  opposite  side  usually  pa^ 
ticipate.  With  chancre  in  the  middle  line  or  near  the  frenum,  both  groins 
may  be  simultaneously  infected.  Chancres  of  the  rectum  and  anus  are  also 
followed  by  glandular  enlargements  of  the  inguinal  glands.  The  individual 
glands  are  seldom  very  large;  they  are  movable,  not  adherent  to  one  another 
nor  to  the  skin ;  they  do  not  suppurate,  unless  in  the  presence  of  mixed  infec- 
tion. Chancre  of  the  lip  and  chin  or  mucous  membrane  of  the  mouth  or 
tongue  is  followed  by  enlargement  of  the  submaxillary  or  submental  glands, 
or  both;  of  the  fingers — epitrochlear  and  axillary  glands;  of  the  breast  and 
arm — axillary  glands;  of  the  eyelid — the  preauricular  glands.  The  swelling 
and  induration  of  the  glands  following  chancres  of  the  face  is  usually  very 
marked. 

Development  of  Constitutional  Symptoms. — From  forty  to  sixty  days  after 
the  appearance  of  the  chanci^e,  w^herever  situated,  a  gradual  enlargement  of  the 
lymph  nodes  throughout  the  body  takes  ])lace.  The  postcervical  chain  is  usually 
palpable,  and  its  enlargement  is  generally  regarded  as  of  diagnostic  value; 
these  glands  are  less  often  enlarged  from  causes  other  than  syphilis  than  the 
submaxillary  and  anterior  cervical  chains. 

Differential  Diagnosis  from  Chancroid  (Chancroid:  Soft  Chancre,  Ulcta 
molle). — Chancroid  is  an  acute  contagious  ulcerative  inflammatory  process, 
occurring  almost  exclusively  upon  the  genitalia  of  men  and  w^omen,  occasion- 
ally in  other  situations :  in  the  rectum,  on  the  general  integument  from  direct 
or  mediate  contagion,  and  u]X)n  the  fingers  of  surgeons  and  obstetricians  in 
rare  instances.  Dueray  and  Unna  have  described  a  small  oval,  rod-shaped 
bacillus  constantly  present  in  the  discharge  and  in  sections  of  the  base  of  the 
ulcer.  Culture  and  inoculation  experiments  have  not  as  yet  proved  successfoL 
It  is  probable  that  many  venereal  sores  of  this  variety  are  caused  by  ordinary 
pyogenic  microbes  received  upon  a  favorable  soil.  The  main  importance  of 
chancroid  from  a  diagnostic  point  of  view  relates  to  a  clinical  differentiation 
between  it  and  the  initial  lesion  of  syphilis.  In  certain  instances  both  kinds  of 
infection  are  simultaneously  ingrafted  upon  a  single  point,  and  this,  for  i 
time,  may  lead  to  confusion  in  the  diagnosis. 

Charactkijs  of  Chancroid. — The  characters  of  chancroid  are  as  follows: 
The  period  of  incubation  is  short — often  only  a  few  hours,  seldom  more  than 
two  or  three  days.  There  then  appear  at  the  seat  of  inoculation  one  or  more 
small  red,  tender,  painful,  or  itching  papules,  which  rapidly  break  down  in 
the  cent(T  and  form  an  ulcer  with  irregular  worm-eaten  or  punched-out,  und€^ 
miu(Hl,  iuflaniod  edges,  a  yellow,  sloughy  base,  and  an  abundant  purulent  dis- 
charge. The  ulcer  is  painful  and  sensitive,  tends  to  increase  in  size  and  depth, 
may  take  on  a  rapidly  progressive  sloughing  or  gangrenous  or  so-called  phag* 
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edenic  character;  sometimes  destroys  the  tissues  quite  widely.  New  sores 
may  be  produced  by  autoinoculation.  Chancroid  is  usually  accompanied  by 
painful  acute  inflammatory  enlargement  of  the  lymph  glands  of  the  groin.  The 
gland  or  glands  are  tender  and  painful.  Moderate  septic  fever  is  not  uncom- 
mon, and  the  glands  frequently  undergo  suppuration  and  form  a  considerable 
tumor  in  the  groin,  which  infects  and  finally  perforates  the  skin  and  dis- 
charges pus. 

The  CiiAXCROiDAL  Bubo. — Numerous  glands  are  often  infected,  and  the 
vails  of  the  abscess  and  the  skin  overlying  it  undergo,  under  favorable  condi- 
tions, the  same  progressive  ulcerative  destruction  which  characterized  the 
original  sore.  Such  a  process  may  extend  indefinitely,  involve  both  groins, 
the  scrotum,  perineum,  anus,  rectum,  etc.  In  alcoholic,  underfed,  and  neglected 
cases  I  have  seen  fatal  septicemia  follow  a  chancroidal  bubo  in  more  than  one 
instance. 

DiFFERENCKs  FROM  Chancre. — Tho  main  points  of  difference  between 
chancre  and  chancroid  are  as  follows:  Chancroid  has  a  very  short  period  of 
incubation  or  none  at  all ;  chancre  a  period  of  incubation  rarely  less  than  two 
weeks,  average  twenty-one  days.  Chancroid  is  an  acute  inflammatory  process 
from  the  start,  characterized  by  progressive  ulceration ;  chancre  is  essentially 
a  specific  hyperplasia ;  the  signs  of  acute  inflammation  are  absent  Destruction 
of  tissue,  if  it  occurs  at  all,  is  very  slight,  unless  caused  by  mixed  infection  or 
miusual  local  or  general  conditions — confinement  of  discharges  beneath  a  tight 
prepuce,  mechanical  or  chemical  irritation,  etc.  The  discharge  from  a  chancre 
18  watery  and  thin ;  that  from  a  chancroid  is  distinctly  purulent.  The  indura- 
tim  of  typical  chancre  is  of  cartilaginous  hardness  and  sharply  circumscribed ; 
dancroids  show  either  no  induration  or,  if  present,  the  hardness  shades  off 
into  the  surrounding  tissues,  and  is  rarely,  if  ever,  of  a  cartilaginous  quality. 
The  adenitis  of  chancre  is  discrete,  painless,  not  followed  by  suppuration ;  the 
adenitis  of  chancroid  follows  the  course  of  ordinary  pyogenic  infection  of 
hrmph  nodes.  Periadenitis  and  matting  together  of  the  tissues  forms  a  large 
inflanmiatory  mass.  Suppuration  does  not  occur  in  the  adenitis  of  a  purely 
lyphilitic  infection ;  the  adenitis  of  chancroid  quite  commonly  ends  in  suppura- 
tion. Lastly,  chancre  is  followed  in  most  cases  by  general  adenitis  and  char- 
Icteristic  eruptions  upon  the  skin  and  mucous  membranes;  chancroid  is  not. 
h  the  cases  of  mixed  infection,  chancroid  follows  immediately  after  coitus, 
tnd  either  heals  or  continues  as  a  chancroidal  ulcer.  After  the  period  of 
incubation  of  syphilis  has  passed,  the  site  of  the  healed  or  unhealed  chancroid 
iecomes  indurated  and  the  individual  goes  on  to  develop  constitutional  syphilis. 

IKferential  Diagnosis  from  Herpes  of  the  Genitals. — Herpes  of  the  prepuce, 
of  the  glans  penis  or  meatus  urinarius,  and  of  the  muco-cutaneous  junctions 
upon  the  vulva  of  the  female,  is  an  exceedingly  common  disease.  The  lesion 
ecmsists  of  one  or  more  small  vesicles  situated  upon  a  slightly  inflamed  and 
reddened  base.  Subjective  sensations  of  burning  and  itching  precede  and 
leoompany  the  formation  of  the  vesicles.     The  lesions  are  frequently  multiple. 
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Herpes  occurs  quite  independently  of  sexual  contact,  although  the' mechanicti 
irritation  of  coitus  sometimes  causes  an  attack.  The  disease  seems  often  to  de- 
pend upon  digestive  and  neurotic  disturbances.  One  attack  is  often  followed  by 
others  at  irregular  intervals,  and  in  some  individuals  such  attacks  may  occur 
every  now  and  then,  whether  they  have  coitus  or  not.  The  appearance  of 
vesicles  is  preceded  in  most  instances  by  subjective  sensations  of  itching  and 
burning  for  several  hours  or  a  day. 

Upon  inspection  one  or  more  small  patches  of  slightly  reddened  skin  may 
be  observed.  If  a  magnifying  glass  is  used,  it  is  sometimes  possible  at  thia 
time  to  see  a  group  of  six,  eight,  or  more  minute  vesicles  upon  the  red  area; 
the  whole  patch  may  be  the  size  of  a  match  head,  or  rarely  as  much  as  a  quarter 
of  an  inch  in  diameter.  After  a  day  the  vesicles  coalesce,  and  form  a  delicate 
pellicle  containing  a  drop  of  serum  and  situated  upon  an  inflamed  and  red 
base.  Several  such  lesions  may  form  simultaneously  or  successively.  Usually 
the  vesicle  is  ruptured  mechanically  in  a  few  hours,  leaving  a  superficial  red, 
moist,  excoriated  surface,  from  which  a  slight  serous  discharge  escapes.  The 
base  of  the  excoriation  shows  no  induration  and  the  inflammatory  infiltration 
is  entirely  superficial.  When  let  alone,  and  not  infected  or  irritated  mechan- 
ically or  chemically,  the  surface  dries  and  heals  in  from  three  days  to  a  week, 
leaving  behind  a  small  red,  superficial  spot,  which  disappears  in  a  few  days 
more.  When  infected  or  irritated  mechanically  or  chemically,  the  appearance 
of  the  lesion  may  be  entirely  changed  and  confusion  in  diagnosis  may  easily 
arise.     In  these  cases  time  will  render  the  diagnosis  clear. 

Diagnosis  of  Syphilis  in  the  Early  Stages  of  the  Disease. — The  diagnosis  in 
the  early  stages  of  syphilis  is  a  matter  of  such  grave  importance  to  the  indi- 
vidual, and  may  so  seriously  aifect  the  present  and  future  conduct  of  his  life, 
that  the  surgeon  should  be  very  sure  of  his  ground  before  pronouncing  a  positive 
opinion  in  the  given  case.  Among  intelligent  people,  the  belief  or  knowledge 
that  they  are  infected  with  syphilis  causes  a  degree  of  mental  anguish  which  ia 
often  pitiable.  The  inauguration  of  vigorous  antisyphilitic  treatment,  a  hatefnl 
and  depressing  thing  in  itself,  may,  if  no  general  symptoms  develop,  leave  the 
individual  in  a  state  of  doubt  and  uncertainty  harder  to  endure,  perhaps,  than 
the  disease.  It  therefore  behooves  us  to  be  cautious  in  the  extreme,  and  by  no 
means  to  condemn  the  patient  to  several  years  of  physical  discomfort  and  swne 
degree,  at  least,  of  mental  distress  until  we  are  quite  certain  that  syphilis  exisla 

The  following  considerations  may  not  be  unworthy  of  consideration:  Any 
abrasion,  herpetic  vesicle,  or  sore  of  any  sort  following  a  doubtful  coitus  should* 
be  viewed  with  some  degree  of  suspicion,  and  kept  under  observation  until  the 
period  of  incubation  of  syphilis  is  past.  Any  sore  which  appears  ten  days  of 
more  after  such  a  coitus  is  decidedly  suspicious ;  if  the  base  of  the  sore  gradually 
assumes  a  characteristic  hardness  it  is  probably  a  chancre.  If,  during  the  f(A- 
lowing  fortnight,  the  associated  lymph  nodes  slow^ly  and  painlessly  enlarge,  the 
diagnosis  of  syphilis  is  almost  certain.  Should  it  now  be  possible  to  examine 
the  woman  with  whom  the  exposure  occurred,  and  should  she  be  found  suffering 
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m\  active  sj'pliiHs  with  infecting  lesions,  the  diagnosis  is  confirmed.  Assume, 
nvever,  that  no  such  confrontation  is  possible,  that  the  sore  has  been  chem- 
rally  or  mechanically  irritated  or  is  a  little  infected  with  pyogenic  organisms, 
he  induration  may  be  never  so  characteristic,  the  glands  of  the  groin  may 
jecome  enlarged,  and  yet  the  patient  may  not  have  syphilis  at  all.  He  should 
De  kept  under  observation.  If  he  has  syphilis,  general  glandular  enlargements 
and  eruptions  upon  the  skin  and  mucous  membrane  will  occur  in  due  season, 
and  he  may  then  be  got  under  the  influence  of  mercury  as  speedily  as  possible.^ 

Among  women,  the  diagnosis  of  genital  chancres  is  less  commonly  made 
during  the  early  weeks  of  the  disease  than  among  men.  They  are  less  apt  to 
seek  early  medical  advice,  and  the  sore,  being  painless  and  often  hidden  from 
their  direct  vision,  does  not  so  early  attract  attention.  Chancre  of  the  cervix 
uteri  may  escape  notice  entirely. 

Extra-genital  Chancres. — Extra-genital  chancres  are  apt  to  be  regarded 
as  simple  lesions  for  a  time,  but  they  soon  take  on  a  definite  character,  and 
are  associated  with  characteristic  glandular  enlargements.  Chancres  upon  the 
scalp,  supra-orbital  region,  chin,  and  cheeks  form  a  rounded,  elevated,  raw 
surface,  covered  by  a  yellow  membrane  or  scab.  This  being  removed,  the  sur- 
face is  glazed  or  granular,  of  a  rather  pale-red  color,  bleeding  easily.  Indura- 
tion of  the  base  is  fairly  marked  in  some  cases,  less  so  in  others.  The  appear- 
ance is  always  suggestive  of  a  sluggish  chronic  process.  Chancres  of  the  lip 
and  of  the  mucous  membrane  of  the  mouth  and  throat  are  more  apt  to  arouse 
immediate  suspicions  of  their  nature  because  of  the  frequent  occurrence  of 
initial  lesions  in  these  regions.  Chancre  of  the  lip  is  occasionally  mistaken 
for  epithelioma.     The  differences  are  as  follows : 

Differences  from  Epithelioma. — Chancre  may  occur  at  any  age  and  on 
?ither  lip.  Epithelioma  occurs  on  the  lower  lip,  usually  in  elderly  men  who 
bve  habitually  smoked  a  pipe.  It  is  very  rare  in  women.  The  development 
)f  chancre  takes  place  in  a  few  days  or  weeks,  and  ceases  to  grow  larger. 
Epithelioma  is  usually  very  slow  in  development,  but  continues  steadily  to 
BMirease  in  size.  The  lymph  glands  are  enlarged  almost  at  once  in  chancre, 
not  as  a  rule  for  months  in  epithelioma.  The  appearance  of  the  raw  surface 
may  he  rather  similar  if  covered  by  a  soft  scab,  but  the  epithelial  pearls  and 
columns  can  often  be  expressed  from  the  surface  of  an  epithelioma ;  no  such 
rtructures  exist  in  chancre.  The  sulphur-yellow  crusts  of  chancre  are  wanting 
m  epithelioma.  In  cases  of  doubt,  a  small  portion  of  excised  tissue  placed 
under  the  microscope  establishes  the  diagnosis,  positive  or  negative,  of  epithe- 
lioma at  once.  The  chancres  of  the  interior  of  the  mouth  begin  as  abrasions, 
izcoriations,  or  papules,  which  soon  become  covered  with  a  white  or  grayish- 
Aite  false  membrane.  Their  failure  to  heal  under  ordinary  treatment,  the 
nlargement  of  lymph  glands,  and  sometimes  the  history,  aid  in  the  diagnosis. 

Chancres  of  the  tonsil  and  pharynx  are  usually  very  painful.     Chancres 

>  It  is  here  assumed  that  facilities  for  the  identification  of  the  Spirochcta  pallida  are  not  at 
nd. 
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of  the  nipple  begin  as  fissures,  excoriations,  or  papules;  they  soon  become  juicy- 
looking,  elevated,  red  raw  surfaces.  The  axillary  glands  become  swollen.  If 
transmitted  by  nursing,  examination  of  the  infant  will  usually  reveal  mucous 
patches  of  the  mouth.  Chancre  of  the  finger  often  begins  at  the  side  of  the  nail, 
and  resembles  an  ordinary  paronychia.  The  induration,  the  slow  and  chronic 
course,  and  later  symptoms  establish  the  diagnosis.  On  the  dorsum  of  a  finger 
an  elevated,  rounded,  raw,  and  juicy-looking  papule  is  produced ;  the  raw  sur- 
face in  these  cases  often  reaches  a  considerable  size,  so  that  the  greater  part  of 
the  dorsal  surface  of  a  phalanx  may  be  involved.  Induration  is  not  market! 
(See  illustration.) 

Secondary  Symptoms,  Secondary  Syphilis. — Six  or  eight  weeks  after  the  aj>- 
pearance  of  the  initial  lesion  the  so-called  secondary  symptoms  of  syphilis  may 
be  expected  to  appear.  They  consist  of  slight  or  moderate  fever,  usually  of  brief 
duration,  often  of  headache,  w^hich  may  be  severe  and  worse  at  night,  and  of 
neuralgic  pains  in  the  muscles,  bones,  and  elsewhere ;  these  pains  also  are  nearly 
always  w^orse  at  night.  The  fever  and  pain  may  be  absent  or  may  precede  ox" 
accompany  the  cutaneous  eruption. 

The  Blood. — A  slight  or  moderate  diminution  in  the  number  of  red  cell^ 
of  the  blood  has  been  noted  in  the  early  secondary  period  of  syphilis.    Diiiiinu— 
tion  in  the  content  of  hemoglobin  regularly  occurs.     This  anemia  becomes  raoi^ 
marked  as  time  goes  on,  and  in  severe  or  untreated  cases  may  reach  a  higt 
grade.    The  anemia  is  improved  by  the  proper  use  of  mercury,  and  is  rendered, 
worse  by  mercurial  poisoning.     In  the  tertiary  stage  with  severe  symptoms  tl» 
anemia  may  reach  a  profound  degree.     A  moderate  leucocytosis  accompanies 
the  anemia,  and  usually  varies  with  it;  as  the  anemia  passes  away  under  treat- 
ment, the  leucocytes  also  diminish  in  number. 

The  Typical  and  Characteristic  Diagnostic  Signs  of  Secondary  Syphilis. — The 
typical  diagnostic  signs  of  secondary  syphilis  consist  of  a  series  of  eruptions 
appearing  upon  tlie  skin  and  mucous  membranes,  together  with  affections  of 
the  appendages  of  the  skin,  the  nails,  and  the  hair,  sometimes  of  inflammations 
of  the  iris,  the  joints,  etc.  The  skin  eruptions  consist  of  macules^  papules,  and 
pustules.  These  lesions  are  characterized  by  a  rather  chronic  course,  by  absence 
of  pain  and  itching,  by  a  more  or  less  characteristic  distribution,  and  by  a. 
tendency  to  arrange  themselves  in  groups,  segments  of  circles,  circles,  and  fig- 
ures  of  eight.  The  different  types  of  lesion — macules,  papules,  pustules — oftai 
exist  side  by  side;  this  so-called  polymorphism  is  strongly  suggestive  of  syphilis. 
The  lesions  occur  in  crops ;  successive  outbreaks  come  at  irregular  intervals.  The 
earlier  eruptions  are  usually  superficial ;  the  later  outbreaks  tend  to  invade  the 
entire  thickness  of  the  skin,  to  he  of  a  more  limited  distribution,  to  run  a  more 
chronic  course,  to  be  more  destructive,  and  to  leave  permanent  scars. 

The  ifAciTT.AR  Syphti.ide,  Syphilitic  Roseola. — The  macular  syphilide  \ 
— syphilitic  roseola,  syphilitic  erythema — usually  the  first  eruption  to  appear, 
consists  of  rounded  or  irregularly  shaped  spots  u|X)n  the  skin,  varying  in  M» 
from  a  pin's  head  to  an  inch  in  diameter;  they  are  not  elevated,  nor  do  they 
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[iiice  a  palpable  infiltratioii.  In  color  they  vary  from  pale  pink  to  rcd  and 
wu  purple^  TIjl*  eruptiun  ik  ofh^n  qidfr  eviHM's<'rtil.  It  iitav  souiotinip^  lie 
aiie  to  apjH'ar  liv  i*x|Misiing  the  skin  to  cuU]  air  *ir  niM>iiii^  \hv  snrfaec  of  the 
dy  witli  ftlooliol;  sometimes  the  eruption  is  general,  oftrn  it  appears  first 


Wig.  121. — Maculckpafulaa  (Polvmobphou^J  Syphilid.     (Fcwt.) 

I  rlr  ntMlnmrn,  then  iijion  the  Hiest,  upper  and  lower  extprniitias  and  faee, 
i  t lip  on It^r  given.  This  anatomical  ijrd<^r  \i^  true  also  of  the  [ii(iK?arance  of 
f  (lapular  eruptions. 

Thk  PAei'LAR  Svpiuudf:.' — The  popnhtr  ^vphilide  oecnrs  with  or  after 
l^pngrohi.  Papules  are  circiimst*rihed  intiltratitm.s  of  the  ?ikin.  They  may 
K||P  or  small,  and  vary  in  character  aeeording  to  their  anatomieal  situation. 
»r  may  >ip  ilry,  or  dry  and  scnly  when  tlie  epidermis  is  nonmilly  dry  and 
notably  on  the  palms  and  soles,  or  moist  and  juicy  where  tlie  folds  of 
I  arp  in  ctintaet — scrotum,  labia  majorat  margin  of  anus,  Ixi'ncath  the  breasts. 
The  fimall  papules,  know^n  os  miliary  papules,  are  conicnl  rounded  ele- 


Fio.  122. — PAPtrLAii  Syphilid:  CbHti^TJENr  on  Face, 

form  a  grouped  erxiption,  and  are  here  known  as  the  corona  veneris, 
larger  papules  may  l)0  an  inch  or  more  in  dianiotpr;  in  character  they  rescm 
those  just  dencribecl  Untreated,  svphilitic  papules  run  a  ehrouic  course^  i 
may  remain  for  many  weeks;  gradually  the  infiltration  disappears,  leavin 
very  characteristic  coppery  pigmentation  behind,  one  of  the  surest  dia^r 
signs  of  8\^hilis. 

Flat  Condylomata — Moist  Papules.^ — As  noted,  papules  aa^iinie  a  nr 
elevated  clmraeter  wljen  tliey  occur  at  uiueo-cutaneous  junctions,   or   w 


SYPHILIS  321 

^  skin  surfaces  are  in  contact.  Confluent  groups  of  such  papules  in  these 
nations  are  known  as  condylomata  lata ;  they  may  form  considerable  tumors, 
.d  may  be  mistaken  for  epithelioma.  They  are  often  excoriated,  covered  by 
false  membrane,  and,  if  neglected,  the  discharge  from  them  becomes  offensive. 
l«  smaller  papules  are  sometimes  spoken  of  as  mucous  patches  in  these  situ- 
tions.  Untreated,  they  may  last  for  many  months.  A  distinctive  character 
•f  papular  syphilides  is  their  occurrence  upon  the  palms  of  the  hands  and 
s»les  of  the  feet 

Papules  upon  Mucous  Membranes,  Mucous  Patches. — ^^Tn  tlie  mouth, 
upm  the  tongue — ^upon  its  tip  and  lateral  borders — at  the  angles  of  the  mouth, 
the  mucous  membrane  of  the  cheeks,  upon  the  tonsils,  the  pillars  of  the  fauces, 
an«l  tlie  palatine  arch,  mucous  patches  are  regularly  present  at  some  time  dur- 
ing the  secondary  period  of  syphilis.  They  are  highly  contagious  lesions,  and 
fn^in  tlieir  situation  are  a  frequent  source  of  contagion.  They  form  small, 
pumded,  or  large  plaques  upon  the  surface  of  the  mucous  membrane,  sur- 
Mmded  by  a  narrow  red  areola  or  a  diffuse  congestion.  The  mucous  membrane 
may  appear  as  though  painted  with  nitrate-of-silver  solution,  or  be  covered 
with  a  grayish-white  false  membrane.  They  are  easily  healed  lesions,  but  recur 
with  pertinacity  from  slight  causes  of  irritation,  notably  from  the  u^e  of  tobacco 
anJ  alcohol.    They  may  be  moderately  painful. 

The  Xails,  Onychia. — ^Papules  occur  along  the  borders  of  the  nails. 
The  nutrition  of  the  nail  itself  may  be  affected,  the  nail  becomes  dry,  brittle, 
and  deformed.  In  some  cases  a  low  grade  of  suppuration  occurs  around  the 
l«j=e  and  matrix  of  the  nail.  The  nail  becomes  thinned  and  broken,  a  thin  or 
purulent  discharge  exudes  from  beneath  the  base  of  the  nail  and  from  the 
Diatrix.  The  nail  turns  bro^Mi  or  black  in  some  instances,  and  may  be  lost 
One  or  many  nails  of  the  fingers  and  toes  may  be  afTectod. 

The  Pustulak  Syphilides. — The  early  occurrence  of  this  form  of  erup- 
tion is  thought  to  indicate  a  grave  form  of  the  disease.  Three  types  are  de- 
stIUkI:  Syphilitic  acne,  Syphilitic  impetigo,  and  Syphilitic  ecthyma.  These 
fei"Us  are  of  a  mild  or  severe  ulcerative  character.  Sypliilitic  acne  is  often 
on  the  liorderland  between  a  papule  and  a  pustule.  They  form  small  conical 
PK'jmions,  a  little  serous  effusion  occurs,  which  rapidly  dries  into  a  scab  or 
'nist.  Tliey  disappear  without  scarring.  The  eruption  is  generalized,  may  be 
'^mfliient  in  some  regions,  notably  upon  the  thighs  and  abdomen,  whore  ordi- 
lary  acne  is  rare.  The  crusts  and  cop|x?ry  stain  after  the  crust  separates  are 
bracteristic.  Papules  and  papulo-squamous  syphilides  often  coexist.  Syi)hi- 
tic  impetigo — localization  chiefly  face  and  sculp.  A  ])nstulnr  erii])tion  cov- 
ed by  crusts,  may  be  confluent,  when  large  an\ia  may  be  covered  with  adlier- 
it  scabs.  A  copper-colored  stain  remains.  Syphilitic  eethymn — the  lesion  is 
mperflcial  or  more  deeply  destructive  pustule  of  considerable  size.  It  may 
rin  as  a  blel)  upon  an  inflamed  base,  which  soon  becomes  convertfMl  into  a 
ge  pustule.     The  pus  dries  and  is  converted  into  a  black  crust.     This  may 

arate,  leaving  merely  a  dark  stain  without  scarring,  or  ulceraticm,  deep  or 
22 


FlQ.    124.  — FtftSURED  AND   Ul-CKHATED    EcZt^MA  OF   PaLM,    SlMLILAllNO   AJl    ItLCEKATl^Jfi    Bvi'MlM* 

(PiffanlO 

RiTPiA,— Riipia  is  nf  similar  dmracter,  hut  large?  sifx?,  and  attenfji?d 
deeiier  nlf^ratirm  than  pctlivuuu  Rnpiii  l>cgins  ae  a  bleh  njx>n  an  inflami'>( 
base,  circular  iu  shaije,  iK'iicatli  which  iiliTration  of  the  fikin  take**  plac<^-  Ih 
crusting  is  excessive.     The  erueta  are  black.     They  continue  to  be  pUtni  u 


the  diseharge  of  the  tileer  imtil  they  form  a  conical  mass  of  considerable 
The  entire  thickness  of  the  skin  is  destroyed.    Scarring  and  pigmentation 

I'.VB  AXD  Palmar  Svpuiltdes.- — The  lesions  alxive  ^Icscribed  eonsti- 
^ttji^rity  of  the  euhmeniig  ac'oidentg  which  txxnir  during  the  firnt  year 
syphilis.  They  may  apfx^ar,  however,  usiiully  in  a  discn^te  form 
SH  s=Mjlitary  lei^ioiis,  V(tv  lak^  in  thr  disea,He.  Thii^  i.s  nutably  true  of 
iiitar  and  palmar  papiih*-sqi»amous  syphilidrH  which  may  ujuxjar  after 
reani  of  apparent  cure,  and  are  the  most  intractable  of  syphilitic  lesions 
^fe^iment.  I  havc^  reeciUly  had  two  caj^es  under  my  care.  In  onej 
fnr^  had  elapH*'*]  ?^ince  tlu*  iiifcni^tioii,  and  the  occurrence  of  round,  .sealy, 
d  patches  uj***»  the 
^fr)i[ig  m  m/M  from 
^nf  an  inch  to  thrc^e 
^H  an  inch  in  diani- 
Hpaied  with  cracks 
Rreg  in  the  ^kiii^ 
normal  cutaneoiig 
ckted,  were  the  first 
ion--?  this  patient  de- 
^diough  I  have  had 
^k  ob^rv'ation  for 
p<6.     The  second  ease 

fider  my  care  with 
Mtaxia  for  seven 
InftHiion  twenty 
?>.  The  palmar  and 
isyphinVJes  first  a|> 
ilxnit  a  year  ago. 
lin^,  T  may  remark 
illy  calomel  fumiga- 
Bosed  the  lesions  to 

U£Rm,AB  SypiiiLiDK8  ANo  GcMMATA, — The  later  cutaneous  lesions  of 
I  are  known  as  tnliercular  syphilides  and  gninmata.  The  lesions  are  simi- 
t  the  fif^  is  confined  to  tlie  skin;  the  st^ond  involves  the  skin,  the  suh^ 
Hia  tisanes,  and  deejier  structures*  They  nsually  occur  after  two  years 
e,  mtu€*titijes  earlier.  Tnl>ercular  syphilides  ennsist  of  elevated  infiltra- 
f  the  entin*  thickness  of  the  skin^  nsnally  of  consideralilc  size,  single  or 
'i\  discrete  or  confluent.  Tljeir  favorite  situations  are  the  face,  the 
he  nr^k,  the  lower  extremities,  and  tlie  inuco-cntant*ous  junctions.  When 
Qt,  tho  lesion  may  cover  large  areas.  They  are  red,  later  copper-oolored, 
m  l)ccome  covered  wiHi  thick  scales.  They  may  disappear  in  time  witb- 
ration,  hut  leave  behind  a  scar,  at  first  pigmented,  then  white^  circular, 


FtO*    125. TUBEnCULAH    SvPHILIIJ  of  TJiE    BlT'JOtKa. 

(New  York  Hoiipitiil,  Uut-Patieni  Departmeul.) 


i 


324 


SYPniLTS   AND   LEPROSY 


or  witli  wavy  J  roimded  borders.    The  lesion  is  a  verj  chroiiic  one.     Tii 
syphilides  someti ivies  ulcerate;  tbe  lesion  tlien  becomes  covered  by  a  erii^t 
fumisliea  an  abundant  purulent  diacbarge.     This  ia  commonly  a  very 
lesion. 

Gum  MAT  A  OF  THE  Skin, — As  gtated,  gtimmata  belong  to  the  later 
of  the  di.st^ase.  Wlien  they  occur  during  the  first  year,  tiicy  are  tlioti. 
indicate  a  grave  form  of  sypbiliB.  The  gummatous  jirocess  cousista 
tially  of  a  dense,  sniall-ccllcd  in  tilt  rat  ion  and  the  prod  miction  of  a  kind  of 
resembling  granidation  tissuej  hut  ]xjf>rly  snpplied  with  likKid-veaiiels,  and 
to  undergo  necrosis  en  ntasse  with  the  production  of  a  soft,  yellowish- 
gelatinouSj  semisolid,  guuuny  maferial,  frnm  wliich  the  lesion  derives  its  n 
They  may  occur  as  localized  infiltrations  and  tumors  of  varying  mze  in  al 

all  tlie  tissues  of  the  body, 
skin  anrl  anbcutaneous  ti^su 
frequently  occur  as  slowly 
inir,  painlesSj  insensitive 
attached  to  the  skin  or 
beneath  it.  Under  treatmeil 
may  disappear  without  ul 
More  connuonly  the  tiiniof 
ually  softcni^,  the  skin  beeo: 
dcned,  fluct  nation  develops, 
is  [lerforatcd,  a  little  pus  a 
mv  material  is  dls^e barged* 
ed*rcs  of  the  ulcer  are  mild 
ein-ular  in  outline,  undo: 
The  tilcer  ia  deep,  covered 
yellowish-white,  necrotic,  ac 
soft  material;  later  on  by 
unwliolesoiiiL*  grauulatinn  tia 
untreated,  the  ulcer  is  extraordinarily  sluggish  and  may  remain  open  for 
or  years. 

Ulcerating  gummatHj  as  well  as  all  the  otlier  more  deeply  sedated  sy 
lesions  of  the  skin,  sometimes  take  on  what  is  known  m  a  serpiijinQUS  cf 
ter — that  is  to  say^  the  process  of  infiltration  and  degeneration  advances  s 
in  sin  irregular  manner,  while  the  older  porlion^  nf  the  lesion  heal:  th 
nmndcd  or  wavy  outline  of  scar  tissue  is  found  in  one  place,  a  partly 
ulceration  in  another,  and  a  recent  and  advancing  process  in  a  third. 
of  gmrmiata  are  less  pigmented,  and  sooner  assume  a  white  color  than 
earlier  lesions  of  syphilis. 

Some  of   the    chronic    nleerative   lesions   reseTuble  ulcerative    lup 
characteristic  appearances  of  tubercular  granidation  tissue  are  wanting, 
as  the  translucent  *'  apple-jelly  "  like  nodides.     In  eases  of  doubt  the  a< 
tration  of  mercury  and  of  large  doses  of  icalid  of  potash,  ur  the  mi 


Fits,   120.^UlC]  U  M  FTJ  tit-MUA    OF  THK    BflEAST, 
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nitnatiou  I  if  B  portion  of  excised  tissue,  will  niake  tlie  diagnosis  certain, 
^ars   of   former   ulcerative   syphilitic    lesions   arc   aiuoothj   circular,    or 
nnded.    The  scaxB  of  lupus  are  irregular  in  shape  and  of  a  puckered  uneven 
ftice- 

Cutaneous  and  subcutaneous  guniiiiata  are  fre(|uentVy  nmltiple.  They 
appear  lijKiu  any  region  of  the  IkkIv,  A  diagiiOBtic  [xiiiit  in  all  the 
iiilitic  lesions  of  the  skin  is  their  painlessnci^s,  and  the  general  waut  uf 
)^m.'  sanbjective  ^n^ations,  such  as  burning,  itciiing,  and  the  like^  which  coui- 
aly  accompany  lesions  of  equal  gravity  froui  other  caus^es,  A  further 
niA^ion  of  the  ditfcrential  diai^jnoj^is  of  BvphiHs  of  the  skin  and  mucous 
mibrimes  from  other  conditiouB  will  be  found  in  the  chapters  on  Regional 

Sjrphilk  of  Muscles, — A  word  in  regard  to  syphilis  of  the  mns<'les;  giim- 

iimis  in  tilt  rat  ion   mxnirs   with   nioder^jte   frtHpieney.      The    infiltration   may 

dnnunscribed  or  diffusej  and  may  form  a  tumor  of  considerable  size  in 

O^'Ies  of  the  extrc^niity  or  trunk,  not  infrequently,  really  or  apparently, 

at  tu  the  bone.     The  affection  siuiuhiteii  quite  ehMcly  sareoma  of  rather 

consistence;  many  unnecessary  operations  and  amputations  have  thus 


I 


fii^.   127. — SvriiiLiTic  Arthritis  o«f  THt  Ivlbow,     (Colh^cLiuii  of  Dr,   Clmrlea  McBuoiey*) 


prrfonued-  Unfortunately,  even  a  microBCopic  examination  does  not  ren* 
In  the  diapiosis  absohUely  clear  in  every  case.  Clinically,  guuunata  often 
^br  m»  multiple  tuniora  in  the  same  or  in  different  muscles;  sarcoma  is  usually 
m|He.  Gnmma^  if  it  grows  rapidly,  may  lie  jminful  and  tender.  It  is  more 
iun  found  near  the  tendon  than  in  the  middle  of  a  muscular  }K?lly.  If  the 
^itiia  hreakg  down  and  jx^netrates  the  skin  the  diagnosis  is  simplified.  Gumma 
not  tend  to  grow  beyond  certain  definite  proportions;  sarcoma  grows  indefi- 
A  history  uf  syphilis  and  large  doses  of  iodid  of  |)otash  aid  in  the 
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Syphilis  of  the  Bones.^ — (See  Diseases  of  Bones.) 

The  syphilitic  affections  of  the  brain  and  spinal  cord  have  no  direct  rela- 
tion to  surgical  diagnosis.     (See  Brain  and  Spinal  Cord.)     Syphilis  of  the; 
liver,  testis,  and  other  organs  will  be  mentioned  in  the  chapters  on  Kegional  j 
Surgery.  J 

Hereditary  Syphilis. — There  is  no  initial  lesion  in  hereditary  syphilis.    The 
symptoms  of  the  disease  may  appear  soon  after  birth,  or  be  deferred  for  a 
number  of  years.     The  child  may  be  born  dead,  or  with  marked  signs  of  sen-   . 
ous  lesions,  such  that  it  is  not  viable.     More  commonly,  the  symptoms  do  m)t 
appear  for  several  weeks  after  birth.     Prominent  symptoms  are  coryza;  a   ! 
hoarse  cry  and  a  pemphigus  eruption  upon  the  skin.     Large  blebs  filled  witk  i 
serum,  which  becomes  purulent,  form  on  various  regions.     Erythema,  papulea,  j 
changing  later  into  pustules,  mucous  patches  in  the  mouth,  and  broad  cent  -A 
dylomata  about  the  genitals  are  common.     The  liver  is  frequently  enlarged,  j 
The  inflammation  of  the  epiphyses  of  long  bones  at  their  junctions  with  the  ] 
shafts  has  already  been  described.     (See  Diseases  of  Bone.)     Iritis  and  kene  • 
titis  are  not  imcommon.  [ 

Syphilitic  Teeth. — A  peculiar  deformity  of  the  permanent,  upper  mid-  \ 
die  incisor  teeth  is  frequent,  and  is  regarded  as  diagnostic  of  hereditary  syphi- 
lis. The  teeth  are  shorter  than  normal,  narrower  at  the  cutting  edge  than  at 
the  base  of  the  tooth,  crescentically  notched  along  their  cutting  edges,  the  con- 
vexity of  the  curve  directed  toward  the  base  of  the  tooth,  and  beveled  at  the 
expense  of  the  anterior  surface — "  Hutchinson's  teeth."  (For  further  details, 
see  Regional  Surgery.) 

LEPROSY 

Leprosy  is  a  clironic  infectious  disease  caused  by  the  growth  in  the  tissues 
of  a  small  rod-shajied  bacillus — the  Bacillus  lepra*.     The  disease  is  contagious 
in  the  sense  that  persons  who  live  in  close  contact  with  leprous  individuals  art 
almost  sure  to  acquire  it  if  they  continue  among  such  surroundings  for  a  period 
of  years.     The  period  of  incubation  is  long,  sometimes  four  or  five  years.    The 
disease  is  characterized  by  the  production  of  brownish-red  spots  and  nodules 
in  the  skin,  and  in  some  cases  by  chronic  inflammation  and  thickening  of  the 
peripheral  nerves.     The  bacilli  closely  resemble  those  of  tuberculosis,  botk 
in  shape  and  staining  reaction.     They  are  found  chiefly  in  the  cell  protoplasm 
of  the  round  cells  found  infiltrating  the  connective  tissue  of  the  leprous  nod- 
ules, and  in  the  scrapings  and  discharges  from  leprous  ulcers.     They  may  he 
stained  by  Gram's  method  or  with  carbol-fuchsin,  using  a  weaker  sulphnrie 
acid  for  decolorizing  than  is  used  for  tubercle  bacilli,  for  lepra  bacilli  aW 
more  rapidly  bleached  by  the  acid.     They  have  rarely  been  cultivated  outade 
the  himian  body,  and  inoculation  experiments  in  animals  have  usually  failed. 
One  successful  inoculation  in  man  upon  the  body  of  a  condemned  criminal  was 
made  by  Arning.    A  moderate  number  of  cases  of  the  disease  exist  in  restricted 
areas  of  the  United  States,  but  the  cases  seen  here  are  most  of  them  imported 


LEPROSY  327 

om  Asia,  Scandinavia,  and  other  countries  where  the  disease  is  endemic. 
1  the  Sandwich  Islands  the  disease  occurs,  and  the  lepers  are  segregated  and 
iolated  in  the  island  of  Molokai. 

Foims  of  Leprosy. — Two  forms  of  the  disease  are  described — the  tubercular 
md  the  anesthetic — according  to  whether  the  skin  or  the  nerves  are  chiefly 
involved. 

TuBERcui-AR  Form  of  Leprosy. — In  the  tubercular  form  the  lesions 
ippear  chiefly  upon  the  face,  the  hands  and  feet,  and  the  extensor  surfaces  of 
the  elbows  and  knees;  but  may  occur  almost  anyw^here  upon  the  body,  except 
the  scalp,  the  palms,  and  the  soles.  Preceding  the  api^earance  of  nodules  there 
occur  upon  the  skin  spots  of  pigmentation,  brown,  brownish-red,  or  dark  brown 
in  color,  varying  in  size  from  half  an  inch  in  diameter  to  several  inches. 
These  spots  may  appear  and  disappear  several  times  before  the  nodules  develop. 
The  no<lules  usually  occur  upon  a  spot  previously  pigiuented,  but  may  begin 
elsewhere.  They  are  roimded  or  flat,  pink,  or  yellowish-brown  soft  prominences, 
varying  in  size  from  that  of  a  pea  to  that  of  a  walnut.  Coalescence  of  the 
nodules  forms  plaques  of  various  sizes  and  shapes,  such  that  upon  the  face 
they  produce  extraordinary  and  hideous  distortion  of  all  the  features  (leonine 
leprosy).  The  tul)ercles  may  be  absorbed  or  break  do^\^l  and  form  shallow 
indolent  ulcers;  occasionally  the  ulcerative  process  is  rapid  and  destructive. 
Ukeration  of  the  nodules  is  said  to  be  more  common  upon  the  extremities  than 
npon  the  face.  Similar  lesions  occur  on  the  mucous  membranes  of  the  nose, 
mouth,  and  throat.  The  duration  of  life  is  indefinite.  The  patients  may  die 
of  phthisis,  nephritis,  pneumonia,  dysentery,  or  some  other  intercurrent 
disease. 

Axt:.sTUETic  Form  of  Leprosy. — -This  form  of  leprosy  usually  begins  with 
1  skin  eru])tion  in  the  nature  of  blebs  or  spots  of  orythoma ;  these  spots  are 
hyperesthetic  at  first,  later  they  Ix^come  anesthetic.  The  affected  nerve  trunks — 
the  median,  the  ulnar,  for  example — increase  in  size,  and,  in  advanced  cases, 
may  form  cords  as  thick  as  a  cigarette  or  thicker.  The  ulnar  nerve  is  fre- 
cjnently  involved,  and  can  be  felt  enlarged  and  thickened  behind  the  internal 
ewidyle  of  the  humerus.  The  nerve  is  sensitive  in  the  early  stages  of  the  dis- 
ttae;  there  is  analgesia,  but  in  the  earlier  stages  no  total  loss  of  tactile  sensi- 
Wity.  Affections  of  the  cranial  nerves  produce  facial  paralysis  with  inability 
to  close  the  eyes.  The  analgesia  of  the  extremities  loads  to  the  continued 
unconscious  receipt  of  mechanical  and  thermal  insults  leading  to  ulcera- 
twns  and  ultimate  mutilations.  Perforating  ulcer  of  the  foot  is  a  common 
wrarrence.  IMuscular  paralysis  occurs  in  the  affected  nonces  of  the  extrem- 
ties,  and  leads  to  atrophy  of  groups  of  muscles  and  to  characteristic  de- 
'oimities.  Gangrene  and  spontaneous  amputation  are  common  in  the  fingers 
nd  toes. 

Tubercular  leprosy  may  be  confounded  with  syphilis,  prolonged  observa- 
on  of  the  case  would  make  the  diagnosis  clear.  The  negative  effect  of  mer- 
iTjr  in  leprosy  and  its  very  rapid  curative  effect  in  syphilis  would  furnish  an 
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ample  means  of  differentiation.     Excision  of  a  nodule  or  scraping  of  a  leprous 
ulcer  would  furnish  means  for  identifying  the  numerous  leprous  bacilli  under 
the  microscope.     The  history  of  exposure  to  leprosy,  of  course,  is  important 
(For  the  differential  diagnosis  between  leprosy  and  various  skin  diseases  the 
reader  is  referred  to  works  on  dermatology.) 


I 


CHAPTER    X 

DISEASES  OF  BLOOD-VESSELS 

ANEURISM 

Ax   aneurism   is  an  abnormal  dilatation  of  an  artery  forming  a  cavity 
through  which  blood  from  the  artery  circulates.     Aneurism  may  result  from 
disea^^  of  tlie  vessel  wall,  atheroma,  endarteritis  syphilitica,  or  other  degen- 
erative change,  or  from  injury — stretching  or  tearing  of  one  or  more  of  the 
arterial  coats,  or  from  an  open  wound  of  the  vessel.     As  the  result  of  disease 
a  uniform  dilatation  of  some  limited  section  of  the  arterial  wall,  including 
its  entire  circumference,  leads  to  an  aneurism  of  cylindrical  or  fusiform  shape — 
cylindrical  aneurism  or  fusiform  aneurism.     If  the  arterial  wall  gives  way  or 
becomes  dilated  over  a  limited  area  not  involving  the  entire  circumference  of 
the  vessel  a  sac  is  formed  of  greater  or  less  size,  communicating  with  the  caliber 
of  the  vessel  more  or  less  freely,  through  a  comparatively  narrow  orifice — 
sacculated  aneurism.     Many  sacculated  aneurisms  are  due  to  traumatic  and 
mechanical  causes.      Wlien  an  aneurism  bursts  subcutaneously   and  blood  is 
extravasated  more  or  less  -widely  into  the  surrounding  tissues  the  condition  is 
known  as  diffuse  aneurism  or  secondary  aneurismal  hematoma.    A  direct  wound 
of  an  artery,  or  its  rupture  by  direct  violence,  followed  by  the  formation  of 
a  tumor  composed  of  clotted  and  fluid  blood,  is  also  sometimes  called  diffuse 
aneurism,  or  arterial  hematomay  or  primary  aneurismal  hematoma,     A  wound 
-which  involves  simultaneously  an  adjacent  artery  and  vein  may  lead  to  a  per- 
manent abnormal  communication  between  the  artery  and  the  vein.     If  the 
communication  is  close  and  immediate,  the  condition  is  known  as  aneurismal 
rarix.     If  a  sac  forms  between  the  artery  and  the  vein  and  communicating 
with  both,  the  condition  is  known  as  varicose  aneurism.     Both  types  are  in- 
eluded  under  the  general  title  of  arterio-venous  aneurism.     When  the  internal 
coat  of  an  artery  gives  way  and  blood  finds  its  way  along  the  substance  of  the 
middle  coat,  or  between  it  and  the  outer  coat,  the  condition  is  known  as  dis- 
secting aneurisnu     It  occurs  only  in  the  aorta,  and  is  of  no  surgical  interest. 
The  cylindrical,  fusiform,  and  sacculated  dilatations  of  arteries,  as  well  as 
those  injuries  of  arteries  followed  by  the  escape  of  blood  from  the  artery  and 
its  accumulation  in  the  surrounding  tissues,  with  the  formation  of  a  cavity 
wbo^e  walls  are  composed  of  the  tissues  displaced  by  arterial  blood-pressure 

and  lined  by  connective  tissue,  fibrin,  and  blood-clot,  and  filled  wnth  fluid  blood 
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communicating  directly  with  the  caliber  of  the  wounded  vessel,  form  a  group 
of  conditions  usually  known  as  circumscribed  aneurism.  Cirsoid  aneurism  has 
already  been  described  under  the  head  of  Tumors. 

Symptoms  of  Anenrism* — The  subjective  symptoms  accompanying  aneurism 
are  due  chiefly  to  its  increase  in  size,  whereby  it  causes  pressure  upon  nenre 
trunks,  bones,  veins,  interference  with  hollow  canals,  or  organs,  etc. ;  and  these 
symptoms  will,  of  course,  vary  with  the  size  and  situation  of  the  aneurism. 
Aneurisms  in  the  extremities  cause  more  or  less  pain,  sometimes  of  a  dull 
and  aching  character;  sometimes  sharp  and  neuralgic;  sometimes  muscular 
weakness,  limitation  of  motion  in  joints,  as,  for  example,  in  the  knee-joint  io 
popliteal  aneurism.  By  pressure  upon  veins,  edema  and  congestion  of  the 
extremity  may  occur.  Intrathoracic  aneurisms  may,  by  pressure  upon  the  m- 
nominate  vein,  cause  attacks  of  sudden  and  intense  venous  congestion  of  the 
face  and  neck,  with  giddiness,  or  dyspnea  from  pressure  upon  the  trachea,  or 
difficulty  in  swallowing  from  pressure  upon  the  esophagus.  A  further  growth 
of  the  aneurism  may  cause  paralysis  of  nerve  trunks  by  pressure,  a  change 
in  the  voice  by  pressure  on  the  recurrent  laryngeal  nerve. 

Physical  Signs. — The  physical  signs  of  circumscribed  aneurism  are,  the 
existence  of  a  smooth,  rounded,  sharply  circumscribed,  rather  soft,  fluctuating 
elastic,  and  pulsating  tumor  situated  over  the  course  of  an  artery.  The  sia 
of  circumscribed  aneurism  varies  from  an  inch  to  three  inches  in  diameter, 
rarely  more,  except  those  of  the  aorta.  The  tumor  is  readily  compressible,  but 
returns  immediately  to  its  former  size  as  soon  as  the  pressure  is  relieved.  The 
pulsation  of  aneurism  is  peculiar  in  that  if  the  tumor  be  deeply  grasped  with 
the  fingers  they  may  be  felt  and  seen  to  separate  a  little  with  each  pulsation, 
and  the  expansion  is  felt  on  both  sides  alike — "  expansile  pulsation."  By 
auscultation  over  the  aneurism  a  soft  or  harsh  blowing  murmur  can  usually 
be  heard  synchronous  with  the  pulsation. 

If  the  main  artery  be  compressed  between  the  aneurism  and  the  heart, 
pulsation  in  the  aneurism  as  well  as  the  murmur  cease,  and  the  tumor,  if  the 
aneurism  is  of  recent  formation,  may  diminish  in  size  or  disappear.  Pressure 
upon  the  aflFected  artery  distal  to  the  tumor  causes  the  aneurism  to  increase 
in  size.  The  pulsation  in  arteries  distal  to  the  aneurism  is  usually  weaker 
than  on  the  sound  side  of  the  body,  and  delayed,  as  can  often  be  demonstrated 
by  sphygmographic  tracings  of  the  two  vessels,  or  by  comparing  the  characters 
of  the  pulse  on  both  sides  of  the  body  at  the  same  time,  a  finger  being  placed 
on  each.  If  the  aneurism  is  deeply  placed,  so  that  it  cannot  be  easily  palpated, 
some  or  all  of  these  signs  may,  of  course,  be  wanting.  In  old  aneurisms  the 
sac  may  be  greatly  thickened  by  deposits  of  fibrin,  and  the  opening  into  tb€ 
vessel  may  be  small.  The  signs  of  pulsation  and  murmur  may  then  be  greatlj 
obscured  or  absent.  The  aneurism  may  have  undergone  consolidation  aiKJ 
spontaneous  cure.  A  solid  tumor  connected  with  the  artery  will  then  be  pre9 
ent.  In  cases  of  subcutaneous  rupture  of  aneurism  the  signs  of  swellini 
and  inflammation  may  entirely  overshadow  or  completely  hide  the  signs  9 
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aneurism  itaelf ;  later,  a  secondary  sac  may  fomi  in  which  pukation  and  bruit 

kDay  develop. 

^  Pyogenic  infection  and  suppuration  o£  an  anenrismal  sac  is  a  rare  and 
grave  accident,  it  is  attended  by  general  symptoms  of  sepsis,  fever,  often  a  rliill, 
a  rapid  pulse,  prostra- 
tion, etc.  Locally,  the 
signs  of  acute  infliumna- 

Kiin  are  present  in  the 
tissues  covering  the  aneii- 
risra,  the  pukation  and 

P  kuit  may  cease.  Pain 
is  a  very  marked  synvp- 
\m\.  Pressure  upon  ttie 
Teias  may  cause  their 
occlusion,  with  swelling 
aid  eJema  of  the  limb. 
Thmialiosis  of  the  artery 
k  not  an  uncommon  com- 
plication,  and  the  com- 
bined interference  with 
the  arterial  and  venous 
eirfnlation  often  leads  to 
pDgrene  of  the  limb.  In 
other  cases  an  absces.^ 
fmns  in  and  around  the 
afleurism  which  may  pcr- 
fonile  the  skin,  burst,  and 
be  accompanied  by  dan- 

p^mns  or  fatal  bleeding.  ^lilil  noninfectious  inflammation,  with  swelling, 
detna,  rednesSj  and  tenderness  of  iho  overlying  skin,  Js  not  uncommon  during 
tlif  growth  of  an  aneurism.  It  may  be  accompanied  by  clotting  of  the  blood 
in  the  gac  and  cure  of  the  aneurism.  The  ^owth  of  the  intrathoracic  aneu- 
risms IS  often  attendtnl  by  absorjition  of  hone  by  pressure — the  sternum,  the 
riK  the  vertebrie.  Peep-seated  abscesses  of  the  anterior  tlioracic  wall  should 
RlwftTs  l>e  regarded  as  possible  aneurisms.  A  careful  examination  should  Ix? 
madp  for  pulsation  and  bruit, 

Comtc  of  Aneurism. — The  ordinary  course  of  aneurism  is  toward  final  rup- 
(nw*:  when  this  takes  place  into  the  large  body  cavities,  the  pleura,  jjericardium, 
pritonfun^,  sudflen  or  speedy  death  is  the  rule,  Auenri^^Uls  which  burst  out- 
wardly (.-ause  first  a  thinninir  and  discoloration  of  the  skin,  later  necrosis.  The 
rupture  may  lie  through  a  large  orifice  and  cause  rapidly  fatal  bleeding,  or 
tlirongh  a  small  one,  whicli  may  be  plugged  by  a  clot  after  a  greater  or  less 
tjTjaatitr  of  blood  has  escaped.  Bleeding  is,  however^  sure  to  reeurj  and  will 
k  fatal  unless  the  vessel  can  be  ligated,  or  Mat  as'  operation  be  done. 


Fig.  128.^^ANr,niii5M  of  the;  Common  Ffmorai^  An tehy  tn  Scar- 
pa's Tbiancile,     (New  York  Hospital  eolk^tjon.) 
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Diagnosis. — The  diagnosis  of  aneurism  in  its  earlier  stages,  when  so  placed 
that  it  is  readily  accessible  to  examination,  is  absolutely  simple,  the  signs  are 
characteristic  and  resemble  no  other  lesion.  When  inaccessible  to  palpation, 
they  may  pass  unrecognized  or  be  recognized  with  diflSculty.  When  the  sac 
has  become  greatly  thickened  by  the  deposition  of  laminated  blood  clots,  the 
characteristic  signs  may  be  wanting,  or  so  faint  as  not  to  be  detected.  Such 
aneurisms  may  be  mistaken  for  solid  tumors,  for  cysts,  or  for  abscesses.  I 
have  seen  an  aneurism  of  the  external  iliac,  which  presented  in  .the  groin 
as  a  fluctuating  swelling  covered  by  red  and  inflamed  skin,  diagnosticated  as 
a  suppurative  inguinal  adenitis  by  an  experienced  surgeon.  Any  tumor  or 
apparent  abscess  which  overlies  the  course  of  a  large  artery  should  be  examined 
with  great  care  for  the  signs  of  aneurism.  J 

The  mistake  of  supposing  that  a  tumor  of  any  sort  overlying  a  large  arterial  ^ 
tnmk  is  an  aneurism  may  easily  be  made ;  this  is  due  to  the  fact  that  such 
tumors  may  exhibit  a  pulsation  transmitted  to  them  by  the  artery.  The  pul- 
sation of  such  tumors  is  not  expansile,  but  if  the  examining  fingers  cannot  be 
pressed  into  the  tissues  far  enough  to  grasp  the  widest  portion  of  tlie  tumor, 
the  sensation  transmitted  may  be  that  of  expansile  pulsation,  because  as  the 
tumor  is  lifted  by  the  artery  it  may  be  pressed  up  between  the  fingers  as  a 
wedge,  thus  separating  them.  If  the  tumor  can  be  pushed  to  one  side  of  the 
artery,  or  lifted  away  from  it,  the  pulsation  will  cease.  The  timiors  most 
likely  to  be  mistaken  for  aneurism  are  the  very  vascular  sarcomata  and  ca^ 
cinomata ;  they  also  may  exhibit  expansile  pulsation,  but  they  are  rarely  so 
soft  as  to  give  the  sensation  of  fluctuation,  nor  can  they  be  diminished  in  size 
by  pressure  to  the  same  extent  as  an  aneurism,  nor  do  they  suffer  tlie  same 
diminution  in  size  when  the  main  artery  of  the  limb  is  compressed. 

ARTERIO-VENOUS   ANEURISM 

A rterio- venous  aneurism  signifies  an  abnormal  communication  between  an 
artery  and  a  vein.  The  condition  arises  most  often  as  the  result  of  a  wound 
which  opens  the  artery  and  the  vein  at  the  same  time.  In  some  cases  a  rup- 
ture of  an  aneurism  may  take  place  into  a  vein,  and  in  still  others  it  appears 
that  the  aneurism  has  occurred  spontaneously  from  disease  of  the  arterial  and 
venous  walls. 

During  the  days  when  venesection  was  largely  practiced  the  unskillful  use 
of  the  lancet  at  the  bend  of  the  elbow  and  the  simultaneous  wounding  of  « 
vein  and  of  the  brachial  artery  produced  in  a  good  many  cases  an  arterio-venous 
aneurism.  At  the  present  time  they  are  rare  in  this  situation,  but  occasionally 
occur  as  the  result  of  stab  wounds  and  bullet  wounds  which  accidentally  woimd 
an  artery  and  a  vein.  They  may  rarely  be  due  to  fractures,  and  occur  in  frac- 
tures of  the  base  of  the  skull,  from  an  edge  of  l)one  which  wounds  at  once  tli© 
internal  carotid  artery  and  the  cavernous  sinus. 

Tlie  spontaneous  variety  usually  arise  in  the  aorta ;  sometimes  the  conf** 
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munication  is  with  the  pulmonary  vein,  or  in  the  abdominal  aorta  with  the 
rena  cava.  In  the  traumatic  variety  the  opening  in  the  artery  may  lead  directly 
into  the  vein,  or  there  may  be  formed  an  intermediate  aneurismal  sac  between 
the  vessels — aneurismal  varix  and  varicose  aneurism  res|)ectively.  The  aneu- 
rismal sac,  if  one  be  present,  may  be  formed  of  connective  tissue,  or  from  the 
rail  of  the  dilated  vein  itself. 

Signs  and  Symptoms. — The  signs  and  symptoms  produced  will  vary  in  sever- 
ty  according  to  the  relative  size  of  the  artery  and  of  the  vein.  If  the  artery 
le  small  and  the  vein  large,  so  that  it  can  readily  dispose  of  the  additional 
low  of  blood,  the  symptoms  may  be  slight  or  absent.  If  the  artery  is  large 
ind  the  vein  small,  the  vein  and  its  branches  become  enlarged,  varicose, 
md  tortuous  on  the  distal  side  of  the  abnormal  opening,  and  serious  and 
'ven  grave  disturbances  of  the  circulation  and  nutrition  of  the  part  may 
follow. 

When  due  to  an  open  wound,  the  symptoms  are  usually  not  long  in  making 
their  appearance.  -  The  wound  often  bleeds  freely,  but  the  hemorrhage  is  usu- 
ally controllable  by  pressure.  The  wound  in  the  skin  heals  in  the  ordinary  way, 
and  usually  after  a  short  time  the  characteristic  sign  of  this  form  of  aneurism 
i^  noticed — the  so-called  thrill.  The  thrill  can  be  felt  by  placing  the  hand  over 
the  seat  of  the  injury.  A  murmur  can  be  heard  by  placing  the  ear  or  a 
stethosco|)e  over  the  opening  between  tlie  artery  and  the  vein,  and  usually  for 
some  distance  above  and  below  that  point.  The  thrill  is  continuous,  and  has 
K'cn  likened  to  the  purring  of  a  cat,  the  noise  made  by  a  bluebottle  fly  when 
buzzing  in  the  interior  of  a  thin  paper  bag,  and  to  other  similar  vibratory 
phenomena.  The  murmur  also  is  continuous,  with  rhythmic  changes  in  in- 
tensity corresponding  to  the  pulsations  of  the  heart.  In  addition  there  may 
1m'  swelling  of  the  limb  in  the  neighborhood  of  the  wound,  dilatation  of  the 
superficial  veins,  or  the  formation  of  a  definite,  circumscribed  tumor  which 
fives  the  sign  of  expansile  pulsation,  indicating  the  formation  of  a  sac.  In 
the  limbs  the  dilated  veins  may  also  pulsate. 

The  later  progress  of  the  disease  varies  greatly.  The  varicose  condition 
of  the  veins  may  increase  and  become  so  extensive  as  to  involve  most  of  the 
^perficial  veins  of  the  extremity.  In  other  cases  the  enlargement  will  be 
flight.  There  are  sometimes  disturbances  of  sensation  in  the  limb,  such  as 
numbness,  tingling,  and  neuralgic  pains.  The  nutrition  of  the  limb  may  also 
w  <li?turhed ;  there  may  be  weakness  of  the  muscles ;  the  limb  may  be  perma- 
^ntly  swollen;  chronic  dermatitis,  sometimes  with  ulceration,  may  develop 
npon  the  skin.  In  some  instances  the  disease  may  become  stationary ;  in  others 
•t  may  continue  to  grow  worse,  even  to  the  extent  of  producing  a  rupture  of 
"^  aneurismal  sac  externally. 

JwiM. — If  the  artery  and  the  vein  are  in  close  contact  so  that  the  blood 
I^'^^'S  from  the  artery  to  the  vein  without  any  space  between,  the  condition 
^"^  bo\^-n  as  aneurismal  varix.  The  vein  and  all  its  branches  may  l)ecome 
^^^^  and  varicose.     If,  however,  some  space  exists  between  the  artery  and 
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tbe  vein,  and  a  sac  is  formed  commimicatiug  on  the  one  hand  with  the  artery 
and  on  the  other  with  the  vein,  the  condition  is  known  as  varicose  ttneurwm. 
It  18  not  always  poasible  to  digtingiiish  the  two  fonns  by  eKternal  exam i nation, 
notably  if  the  vessels  are  deeply  seated.  The  diagnostic  signs  of  tlie  conditiim 
are  usually  present  swn  after  the  injury^  althuugh  some  of  the  ressiilts  of  llw 
abuomial  coirnminication  only  d«.-vehip  gradnnlly  after  some  time  has  elajisinl. 
As  in  other  punctured  wounds  of  arteries,  sharp  bleeding  may  take  plac'c  &t 
once,  and  a  mixture  of  arterial  and  venous  hemorrhage  ha^  been  noffnl  m 
certain  cases;  such  hemorrhage  soon  ceases,  and  the  wound  usually  beails  with* 
out  delay. 

Diagnostic  Signs. — The  diagnostic  signs  are  a  thrill,  felt  when  the  palm  of 
the  hand  is  placed  over  the  seat  of  the  injury;  this  sensation  is  readily'  appre- 
ciated in  all  eases  except  where  the  vessels  are  very  deeply  placed  The  uuir- 
mnr  is  readily  heard  tli rough  the  atethuscojK?  placed  over  the  site  of  the  wouuJal 
vessel.  It  is  usually  heard  most  plainly  at  this  jx>intj  and  is  often  a  e^^ntinuous 
murmur,  which  is,  howevefj  louder  during  the  systolic  pidsation  of  the  arfm\ 
It  may  also  be  beard  for  some  distance  aljove  and  below  the  pdnt  of  injury, 
but  lei?s  distinctly  and  not  continuously. 

In  case  a  considerable  sac  is  formed  between  the  vessels,  a  pulsating  tumnr 
may  be  produced  similar  to  ordinary  circumscribed  aneurism.  The  veins,  also, 
may  pulsate  for  a  considerable  distance  from  the  seat  of  the  injury*  Inte^ 
ferenee  with  the  circnlation  produces  swelling  of  the  limb  and  disturbancei*  nf 
its  nutrition,  sometimes  a  higher  temperature,  and  sometimes  degenerative* 
changes  in  the  skin.  There  may  be  ako  subjective  sensations^  such  as  paia 
along  the  course  of  the  nerves,  disturbances  in  sensation  of  the  skin,  atid 
sometimes  muscular  spasms  and  weakness.  The  veins  communicating  with 
the  artery  Avill  bt^  increased  in  size  in  varying  degrees,  according  to  the  relative 
size  of  tlie  orifice  in  the  artery  and  the  size  of  the  vein  into  which  it  empties. 
If  the  orifice  in  the  artery  he  small  and  if  the  vein  be  large,  but  slight  change 
may  he  observed.  If,  on  the  other  handj  the  orifice  in  the  artery  is  of  ccin- 
siderable  size  and  the  vein  not  large,  great  distention  and  enlargement  of  nA 
the  veins  of  the  region  may  take  place. 

INFLAMMATION    OF    THE    BLOOD-VESSELS 

Acute  Inflammation  of  the  Artcries>-*-Acute  inflammation  r^f  the  arteriff« 
occurs  rhi«*dy  iis  tlie  result  of  the  liKlgment  nf  an  infected  eirdiolus  in  the  ccmrss^ 
of  pyemia*     The  symptoms  and  signs  are  those  of  pyemic  abscess^  already 
descrilH*d.      Suppuration  of  the  interior  of  an   aneurisiual  sac   is   spoken  f*C 
under  the  head  of  aneurism.    Suppurative  arteritis  may  also  occur  from  direcr^ 
infection  of  the  arterial  w^all  iti^elf,  as  in  a  suppurating  wound,      Necn»ti^l 
inflammation  of  the  vessel  wall  may  occur,  with  rupture  and  serious  bleeding  % 
the  secondary  hemorrhage  which  followed  amputations  and  other  operatioi 
in  preantiseptic  days  was  of  this  description;  it  is  now  rarely  seen*  'I 
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dironic  Inlammation  of  the  Arteries, — Chponic  inflammation  of  tlie  arteries 
is  o!  two  kinds: 

(1)  AxifEROMATOtis  Degeneb^vtiok- — The  so-called  aiheromaioiis  degen- 
fraiton  oecmrring  in  middle  or  Iflter  life,  ia  attended  by  tliickeiiing  and  rigidity 
of  tb  arterial  eoatSj  with  the  dei)Osition  of  linie  salts  in  the  wall  of  the  artery ^ 
fatty  degrnpration,  and  sonietimes  loss  of  intiina.  Throiidn  may  form  in  such 
^itMiicma,  and  portions  of  these  being  washed  away  may  cause  embolism.  In 
small  arteries  the  caliht^r  of  the  artery  nmy  be  diminished^  or  even  oceluded 
(st«  Gflngrene).  General  arterial  atheronja  and  sclerosis  are  often  associated 
with  ciirdiae  and  renal  disease,  and  the  eondition  adds  some  small  danger  to 
die  ailministration  of  anesthetics  and  to  surgical  ojierations, 

(i)  SYPiirLiTic  Inflammation  of  the  Ahtekies* — One  of  the  comniou 
]m(im  following  svpliilis  affects  groups  of  sitjaller  vessels,  notably  the  arteries 
of  tlie  brain,  and  causes  sometimes  obliteration  of  their  caliber — syphiUHc 
itbHif rating  endarieritis.  Sudden  interference  with  the  nutrition  of  the  braioj 
cansinjcr  attacks  resembling  apoplexYj  or  more  gradual  interference^  causing 
pro^v^ive  cerebral  symptoms^  headache,  limited  palsies,  etc.,  are  usually  due 
to  gypiiilis  wlien  tbey  occur  in  persons  under  forty- five  years  of  age. 

Bbeases  of  Veins — Acmte  Phlebitis. — Acute  infectious  inflammation  of  veins 

p.|is  rhe  result  of  infected  wounds  of  the  vein  itself  or  of  the  neighboring 
In  the  course  of  pyemia,  osteomyelitis^  erysipelas,  suppurative  inflam- 
m»ti*«i  of  the  middle  ear,  as  an  extension  from  an  infected  ulcer,  etc.  Ante- 
cedent to  or  in  consequence  of  the  infection  the  blood  in  the  vein  coagidates^ 
fofiniug  a  thronibns*  Such  thrond)i  often  lK?gin  upon  one  of  the  valves  of  the 
mtL  Purulent  softening  of  thrombi  and  their  entrance  into  the  general  circu- 
Iitirm  causes  pyemia.  Acute  purulent  inflauunation  and  thromlx>sis  of  veins 
mmWr  forms  but  a  part  of  the  symptom-complex  of  severe  septic  diseases.  If 
tbvtnn  is  superficial  and  of  an  extremity,  in  addition  to  the  general  septic 
grmptouis,  the  vein  will  feel  like  a  bardj  tender  cord*  A  periphlebitis  is 
iiflially  present,  and  some  induration  of  the  su!>cutaneous  tissues.  The  course 
4  the  vein  may  be  marked  upon  the  skin  hy  a  hlood-red,  tender  streak.  If 
tie  deep  veins  are  infected  and  thrombosed,  the  superficial  veins  will  be  dilated. 
If  the  vein  is  large,  like  the  femoral  vein,  and  constitutes  the  principal  vein 
of  tiie  extremit^^  swelling  and  edema  of  the  limb  will  he  marked.  Abscesses 
niij  occur  along  the  course  of  the  vein,  and  give  rise  to  characteristic  signs  and 
fvmptoTtis. 

P(.*riplilebitis  and  phlebitis  of  a  less  severe  type  is  a  common  complication 
of  varinjse  veins  of  the  leg  with  varicose  ulcer*  It  may  also  follow  superficial 
infected  wounds.  The  process  is  mostly  confined  to  the  outer  coats  of  the  vein 
and  the  fliirrounding  connective  tissues,  and  affects  one  or  more  superficial 
vfHM,  Thromlkosis  of  the  vein  may  or  may  not  occur.  The  symptoms  are  pain 
in  tlieliaiH,  a  red,  broad  band  on  the  skin  in  the  course  of  the  veins,  and  the 
prcspuc^of  a  hard  cord  heneath  it.  Ab.scess  may  occur  in  the  eourse  of  the  vein, 
cu"  rliFomWisis  of  the  vein  with  organ izati<*n  of  the  thrombus  j  the  vein  then 
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remains  impervious  as  a  subcutaneous  cord.  Deposition  of  lime  salts  may  take 
place  in  the  thrombus  and  form  the  so-called  vein  stones  palpable  in  the  eoune 
of  the  vein  beneath  the  skin. 

Tlirombosis. — Thrombosis  of  veins  may  occur  not  only  as  the  result  of  purely 
septic  conditions,  but  also  from  chronic  disease  of  the  vessel  wall,  or  be  due 
to  traumatism,  rheumatism,  syphilis,  the  acute  infectious  fevers,  any  cause 
which  diminishes  the  rapidity  of  the  circulation.  Thrombi  may  form  in  either 
arteries  or  veins,  and  may  partly  or  entirely  fill  the  lumen  of  the  vessels.  The? 
may  be  absorbed  or,  if  infected,  undergo  purulent  softening,  or  become  organ- 
ized, or  cause  obliteration  of  the  vessel.  Infected  thrombi  produce,  as  already 
stated,  localized  abscesses  and  obliteration  of  the  vein,  or  pyemia.  Thrombosis 
of  arteries  is  less  common  than  is  the  case  with  veins. 

Symptoms. — The  symptoms  of  thrombosis  vary  much,  according  to  whether  A 
or  not  the  thrombi  are  infectious,  and  to  the  situation  and  character  of  the  j 
vessel  in  which  they  form.  The  sudden  formation  of  a  thrombus  which  o^  4 
eludes  a  large  artery,  such  as  the  main  artery  of  an  extremity,  are  sudden,  S 
violent  pain  in  the  limb,  frequently  complete  loss  of  muscular  power.  These 
symptoms  may  be  followed  by  gradual  or  partial  recovery,  or  according  to  g^ 
whether  collateral  circulation  is  established  or  not,  occasionally  by  gangrene  "j 
of  the  extremity.  This  condition  is,  however,  a  rare  one  unless  the  accom-  | 
panying  veins  are  thrombosed  at  the  same  time,  or  unless  the  lumen  of  all  the  | 
arteries  of  the  extremity  has  been  previously  narrowed  by  antecedent  disease  '^ 
of  the  vessel  walls.  I  saw  thrombosis  of  the  left  common  iliac  artery  in  a  | 
syphilitic,  alcoholic  young  man  cause  gangrene  of  the  entire  lower  extremity 
and  death.  The  larger  arteries  of  the  extremity  were  everywhere  filled  with 
thrombi  at  the  time  the  limb  was  amputated. 

Embolism.^ — An  embolus — from  the  Greek  word  meaning  a  plug — is  usually 
derived  from  a  thrombus,  infected  or  noninfected,  or  from  fibrinous  vegetations 
forming  on  the  valves  of  the  heart,  from  globules  of  fat  derived  from  a  recent 
fracture,  from  air  which  has  entered  a  wounded  vein  at  the  root  of  the  neck, 
from  a  portion  of  fibrin  derived  from  the  sac  of  an  aneurism,  or  a  portion  rf 
a  malignant  tumor  which  has  invaded  the  wall  of  a  vein.  The  embolus  derived 
from  any  of  these  sources  enters  the  venous  or  arterial  blood-current,  and  is  | 
carried  by  that  current  until  it  lodges  in  a  vessel  so  small  that  it  cannot  pass.  ' 
Emboli  derived  from  veins  enter  the  right  side  of  the  heart  or  the  liver  and  1 
lodge  in  the  lungs,  usually,  or  in  the  liver  if  they  are  formed  in  the  portJ  1 
circulation.  Those  which  are  derived  from  the  left  side  of  the  heart,  or  have  ^ 
passed  through  the  lungs  and  enter  that  side  of  the  heart,  finally  lodge  in  aomi  g 
artery  of  the  body  so  small  that  they  cannot  further  pass.  'g 

If  the  emboli  are  infectious,  they  produce  metiistatic  abscesses  or  specific  < 
infiltrations  (tuberculosis),  otc,  as  already  indicated.     If  they  are  noninfcfr  ^ 
tious,  they  produce  disturbances  of  circulation  and  of  nutrition  and  fnnctifl* 
which  vary  in  character  and  intensity  with  the  size  and  situation  of  the  ve8«i 
plugged.    In  the  brain  they  produce  paralyses  or  death.     If  they  lodge  in  iB 
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arterial  trunk  of  one  of  the  extremities^  thej  produce  disturbances  of  circiila- 
tiofl  and  autrition  in  the  limb  which  vary  in  intensity  according  to  the  size 
cf  the  artiiry  plugged  and  the  general  nutrition  of  the  individual.  If  the 
main  iirtj^ry  of  a  limb  is  occlnded  by  an  embohiSj  partial  gangrene  of  the  ex- 
tFemity  is  an  occasional  result*  If  the  general  circnlation  of  the  individual 
b  in  g"^'d  order^  gangrene  will  rarely  occur  with  pro]>er  earo  and  treatiiient, 

Siuxs  AND  SvM promts* — Tiie  signs  and  symptoms  of  the  l{>dginent  of  an 
enibolufl  in  a  large  artery  of  an  extremity  are  sudden  violent  pain  in  the  parts 
gupphed  by  the  arter\%  loss  or  diniinntion  of  niuscidar  power.  The  skin  be- 
coniea  pule  and  cold ;  there  is  a  subjective  sensation  of  numbness,  sometimes 
bvptTi's^the^ia  followed  by  loss  of  sensibility  if  gangrene  is  tlireatcned.  The 
gnbueqnent  history  is  that  of  gangrene  in  unfavorable  cases,  and  of  a  gradual 
fftum  tii  nrimial  if  the  eolhiternl  circulatinu  U  established. 

Yaricose  Veins.- — Voina  wbieh  beconse  dilated  or  tortuous^  with  or  without 
n  notable  tliickening  of  their  walls,  are  known  as  varicose  veins.  The  eondition 
may  be  due  to  a  variety  of  causes ;  to  mecbanieal  iuterference  with  the  flow 
(if  blwMl  through  the  veins,  as^  for  examploj  in  cirrhods  of  the  liver,  the 
pfirtal  circulation  being  interfered  with,  the  blood  cannot  any  longer  freely 
traverse  the  liver  and  must  seek  other  eliannels;  under  such  eireimistances  the 
veins  of  the  anterior  abdominal  wall  become  enlarged  and  varicose.  The 
pn^ure  of  a  tnmor  of  the  kidney  upon  the  spennatic  veins  may  cause  their 
ori|taaI  branches  to  become  varicose, 

la  certain  situations  a  verv  long  cohiran  of  blood  must  be  raised  against 
gravitj  in  its  return  to  the  heart;  this  is  notably  true  of  the  superficial  veins 
cf  tb  lower  extremity,  and  in  persons  whose  bodies  are  not  very  well  nonr- 
i^liffl,  or  whose  tissues  are  flabby  and  who  are  obliged  to  be  much  upon  their 
feet,  a  varicose  condition  of  the  gnperficial  veins  of  the  leg  is  a  frequent  oeciir- 
raioe.  The  disease  is  of  slow  development,  and  doea  not  nanally  give  rise  to 
rpfp  marked  svnuptoms  nntil  middle  life,  although  it  is  sometimes  ohwrved  in 
joung  adults,  apparently  as  the  result  of  a  congenital  weakness  of  strnctiire 
or  of  incompetence  of  the  valves  of  the  veins  of  the  lower  extremity.  The 
di.^i«o  is  much  more  common  in  women  than  men,  probalily  as  the  result  of 
rnious  obstruction  during  pregriancy. 

Signs  aivd  Symptoms  of  Vaetcose  Veins  of  the  Lko* — The  veins  form 

tnrtnoTJs,  rnnnded,  coliinmar  eminences  upon  the  front  and  sides  of  the  leg 

nkiuYm^  from  the  ankle  up  to  the  knce^  and  in  some  eases  along  the  inner 

ind  anterior  aspect  of  tht?  thigh  as  far  as  the  saphenons  o]x*ning.     In  thin- 

ikiBned  individuals  they  may  have  a  blue  color.    Puaiform  or  bulbous  enlarge- 

mmU  of  the  veins  may  sometimes  be  observed,  and  indicate  the  position  of 

nh^.  The  veins  grow  smaller  or  disappear  wlien  the  patient  lies  down.    Upon 

palpRtion  the  %^eins  are  soft  and  compressible,  and  insensitive  unless  inflamed. 

The^"  vary  much  in  size;  if  the  smaller  veins  are  affected  they  will  be  qnite 

iinall^kt  veiT  nnmerous.    Tn  ordinory  cases  there  will  be  four  or  five  or  more 

«f  the  larger  veins  and  their  communicating  branches  involved;  these  may 
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be  as  large  as  a  lead  pencil,  or  even  as  a  gcKvd-sized  finger*  If  the  sapl 
vein  19  varicose  at  the  saphenous  opening,  it  inaj  siiinilate  a  femoral  1 
Both  are  apt  to  fli^npi>esir  when  the  patient  lies  down*     Pressure  tijK:»n  a  f( 

hernia  at  the  suphenous  ojK*niiij 
prevent  its  descent ;  ]iressnre  at  th< 
jioiut  will  only  make  varicose 
iipiK*ar  larger* 

The  subjective  sympioms  o| 
rose  \*eiiis  are  slight  at  first:  latefl 
will  be  a  &exise  of  fullness  or  dril 
in  the  limk  After  the  varieofl€| 
hiive  existetl  for  some  time,  the! 
tion  of  the  skin  of  the  limb  sutfef 
a  chronic  eczenia  of  the  leg,  witlj 
exacerbations,  is  develojjecL  As  1 
suit  of  scratching  or  of  slight  tl 
tisms  an  ulec^r  forms  freqiientlj 
junction  of  the  middle  with  the 
third  of  tlie  leg.  These  ulcers  ^ 
to  lK?conie  ehronie.  The  freqnent  f 
of  eczema  produce  pigmentation  | 
skin,  and  tlie  skin  becomes  inJ 
and  thickened  from  the  chronic  | 
mation.  The  ulcers  slovirly  incre 
size  J  and  may  even  entirely  eneiii 
ejttreniity.  In  neglected  easels  | 
of  acute  infection  of  the  ulcere 
from  time  to  time,  leading  to  n 
iuflanunation  of  the  base  of  the 
sometimes  to  gangrene  with  inifrid  detximiMiHition  of  the  raw  surface, 
gangrene  is,  however,  limited  to  the  base  of  the  ulcer.  Involvement 
wall  of  one  of  the  dilated  veins  in  the  ulceration,  or  the  acciilental  woi 
of  such  a  vein,  leads  to  serious  and  even  fata!  hemorrha^  if  untreatedi 
Accoiupanying  the  attack  of  infection  there  are  frequently  phlebitj 
periphlebitis  of  the  enlarged  veins,  with  the  signs  and  symptoms  alreai 
scribed  under  Pidehitis,  The  inflammation  of  the  veins  may  cause  theif 
eration  or  the  formation  of  abscesses,  but  is  riirely  attended  with  more  | 
results*  In  comparatively  rare  cases  epithelioma  may  develop  upon  ill 
of  one  of  these  chronic  ulcers  of  tlie  leg. 
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CHAPTER    XI 

THE  X-RAYS  IN  SURGICAL   DIAGNOSIS 

The  use  of  the  X-rays  in  surgical  diagnosis  may  be  properly  considered 
under  several  heads : 

I.  The  X-ray  apparatus.  IT.  Technique:  (a)  The  fluoroscope;  (6)  the 
making  of  X-ray  pictures  and  the  development  of  the  pliotographic  j)late;  (c) 
stereoscopic  radiography.  III.  Diagnostic  value  of  tlie  X-rays  in  injuries  and 
diseases:  (a)  Fractures,  dislocations,  and  deformities  of  bone;  (h)  in  diseases 
of  bones;  (c)  in  the  detection  and  localization  of  foreign  bodies;  (d)  in  the 
recognition  of  tumors  and  diseases  of  the  soft  parts;  (e)  in  tlie  detection  of 
pathological  concretions  (stone  in  the  kidney,  ureter,  the  urinary  bladder)  and 
the  detection  of  biliary  calculi ;  (/)  the  injuries  produced  by  the  diagnostic 
use  of  the  X-rays  upon  patients  and  upon  X-ray  operators. 

I.  THE    X-RAY   APPARATUS 

Current 

With  the  static  machine  no  outside  source  of  electricity  is  required,  but 
the  street  current  is  a  very  convenient  source  of  power.  For  induction  coils 
the  street  current  of  110  volts  is  the  most  convenient  and  efficient  source. 
Batteries,  either  primary  or  storage,  may  be  used,  but  arc  generally  less  effi- 
cient. To  operate  large  coils  efficiently  the  original  cost  and  expense  of  main- 
tenance of  such  batteries  would  be  very  great.  The  alternating  currents  may 
be  used  with  the  Wehnelt  electrolytic  interrupter  on  an  ordinary  coil ;  it  is 
said,  however,  to  be  more  destructive  to  the  interrupter  than  is  the  direct 
current  The  several  forms  of  apparatus  designed  to  be  used  with  the  alter- 
nating current  of  high  voltage  are  said  to  be  less  satisfactory  than  ordinary 
induction  coils. 

Apparatus 

In  order  to  excite  X-ray  tubes  for  the  production  of  X-rays  we  may  use 
a  static  electric  machine  or  an  induction  coil. 

Static  Kachines. — Static  electric  machines  are  believed  by  certain  operators 
to  possess  practical  advantages  over  induction  coils.  Formerly  it  was  believed 
that  X-ray  bums  were  less  likely  to  be  produced  by  tubes  excited  by  the  static 
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machine ;  recent  experience,  however,  has  shown  that  this  belief  was  not  well 
founded ;  some  of  the  most  serious  bums  have  been  caused  by  static  machines. 

Those  who  prefer  static  machines  allege:  (1)  That  the  discharge  contains 
a  smaller  total  of  energy ;  hence  there  is  less  heating  effect  upon  the  electrodes 
of  the  tube,  and  that,  in  consequence,  the  electrical  resistance  of  the  tube,  or 
its  vacuum,  as  it  is  sometimes  called,  is  maintained  at  a  constant  quantity 
during  the  passage  of  the  current  with  less  difficulty,  and  the  tubes  last  longer; 
these  statements  are  no  doubt  true.  (2)  There  is  greater  steadiness  in  the 
production  of  the  rays,  and  consequently  the  image  thrown  upon  the  fluores- 
cent screen  is  clearer  and  sharper;  this  is  in  general  correct.  (3)  Without 
practical  experience  with  static  machines,  I  should  suppose  that  the  necessary 
time  of  exposure  for  the  production  of  radiographs  might  be  more  constant  for 
a  given  density  of  object  to  be  penetrated  than  is  the  case  with  tubes  excited 
by  means  of  a  coil.  (4)  Tlie  macliine  can  be  operated  without  any  extraneous 
source  of  electricity. 

The  disadvantages  of  static  machines  are:  (1)  The  greater  original  cost  of 
the  apparatus,  the  necessarily  greater  size  and  weight  and  absence  of  portabil- 
ity. (2)  Uncertainty  of  action  in  damp  weather  unless  special  precautions  are 
used  which  sometimes  involve  a  delay  of  several  hours.  (3)  On  account  of 
insufficient  energy,  except  in  cases  of  the  very  largest  static  machines,  there 
appears  to  be  inability  to  produce  good  pictures  of  the  hip-joint,  pelvis,  and 
spine  of  large  adults  except  after  rather  long  exposures. 

Induction  Coils. — The  advantages  of  induction  coils  over  static  machines 
are:  (1)  They  are  less  expensive.  (2)  They  may  be  made  of  small  size  and 
great  efficiency.  (3)  They  may  be  made  portable.  (4)  They  are  not  affected 
by  atmospheric  conditions.  (5)  They  may  be  made  to  produce  a  larger  amount 
of  energy  than  can  be  used  with  any  tube  hitherto  constructed,  and  hence 
shorter  exposures  are  sufficient.  (G)  The  densest  structures  may  be  penetrated 
in  a  reasonable  time  with  satisfactory  results. 

A  coil  of  large  size,  or  at  least  one  giving  a  very  heavy  secondary  discbargs 
— what  is  commonly  spoken  of  as  a  thick  blue  spark — and  a  coil  of  the  best 
obtainable  construction  is  required  for  satisfactory  work.     Good  radiographs 
are  hard  enough  to  obtain  with  any  apparatus;  with  an  inferior  one  the  diffi- 
culties are  greatly  increased.     The  more  powerful  the  coil  and  the  heavier  its 
discharge  the  greater  the  quantity  of  electrical  energy  which  may  be  made  !• 
pass  through  an  X-ray  tube  in  a  given  time,  and  the  greater  the  photographic 
effect — other  things  being  equal — of  the  rays  produced  by  such  a  tube,  hencB 
the  shorter  the  exposure  necessary  to  produce  a  good  negative.    Moreover,  a  tube 
giving  off  photographically  powerful  rays  need  not  be  placed  verj^  near  the  p»" 
tient's  skin  in  order  to  penetrate  the  thicker  portions  of  the  body;  the  distortion 
in  the  negative  is  thereby  diminished,  and  X-ray  bums  are  less  apt  to  oecut 
At  the  present  time  there  are  upon  the  market  in  America  coils  of  a  number  O 
manufacturers  of  very  perfect  construction.     Recent  improvements  make  i 
possible  to  construct  comparatively  small  and  light  coils  of  great  efficiency ;  ait* 
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while  coils  capable  of  producing  a  spark  in  air  eighteen  inches  in  length  are  very 
wmmonly  used,  yet  it  is  probable  that  a  coil  giving  a  thick  ribbonlike  discharge 
en  or  twelve  inches  long  answers  every  practical  requirement  equally  well. 

Interrupters. — Quite  as  important  as  the  coil  is  the  character  of  the  device 
ised  to  cause  interruptions  in  the  primary  circuit.  The  more  complete  and 
ndden  these  interruptions  can  be  made  the  better,  and,  within  certain  limits, 
he  greater  the  rapidity  of  these  interruptions  the  heavier  the  discharge  from 
he  secondary  coil  in  a  given  time  and  the  shorter  time  necessary  to  take  an 
X-ray  picture  through  a  mass  of  tissue  of  a  given  density.  The  number  of 
leriees  which  have  been  used  for  interrupting  the  primary  current  is  large; 
thev  are  nearly  all  so  expensive  as  to  increase  considerably  the  cost  of  an 
X-ray  outfit.  Some  of  them  are  very  efficient,  some  are  less  so,  and  many  of 
them  require  a  good  deal  of  attention  to  keep  them  in  order.  That  mechanical 
interrupter  whicli  interrupts  the  primary  current  by  means  of  a  vibrating  steel 
spring  alternately  attracted  to  and  released  from  the  core  of  the  main  coil,  or 
of  a  smaller  coil,  placed  in  the  primary  circuit  is  simple,  fairly  durable,  rather 
noisv,  and  only  efficient  when  used  with  coils  of  moderate  size  and  for  the 
production  of  a  scK?ondary  discharge  of  only  moderate  quantity.  It  is  in  my 
experience  less  eflficient  than  some  of  the  other  forms  when  a  heavy  secondary  dis- 
ehai^  is  desired.  Xearly  all  the  mechanical  interrupters  require  a  condenser  in 
the  primary  circuit.  The  mechanical  break-wheel  interrupter  is  efficient  but 
very  noisy.  The  mercury-jet  interrupter  is  clean,  not  noisy,  but  scarcely  per- 
mits the  production  of  as  heavy  a  secondary  discharge  as  is  sometimes  desirable. 
The  electrolytic  interrupter  of  Wehnelt,  or  some  modification  of  it,  is  in 
rerr  general  use  at  the  present  time,  and  although  certain  troubles  and  disad- 
rantages  attend  its  use,  these  are  more  than  compensated  for  by  the  advantages 
ibont  to  be  described.  It  is  now  made  in  many  forms.  It  may  be  constructed 
in  a  simple  form  by  any  one  possessing  the  slightest  mechanical  aptitude,  at 
I  cost  of  five  dollars  at  the  most.  Xo  condenser  is  required,  and  while  the 
ipparatus  is  best  suited  to  the  use  of  the  direct  current,  the  alternating  cur- 
rent may  be  used  with  some  slight  difficulty,  since  the  device  permits  the  pas- 
sage of  a  current  in  only  one  direction.  When  used  with  a  coil  of  suitable 
construction,  the  efficiency  of  the  apparatus  is  very  greatly  increased ;  for  exam- 
ple, when  using  this  interrupter  one  may  take  a  good  picture  of  the  adult 
elbow  in  a  second,  w^hereas  with  a  very  good  mechanical  interrupter,  on 
the  same  coil  and  with  a  similar  tube,  several  minutes  may  be  required  to 
produce  the  same  result.  Inasmuch  as  this  chapter  may  be  read  by  some  one 
uudous  to  try  this  device,  but  unfamiliar  with  its  construction  and  unwilling 
to  go  to  the  expense  of  its  purchase  in  a  finished  form,  a  short  description  of  a 
ample  form  of  it  is  here  given,  together  with  the  method  of  its  use. 

Principles  and  Construction  of  the  Wehnelt  Interrupter, — The  action  de- 
pends upon  the  following  facts :  If  a  plate  of  lead  and  a  piece  of  platinum 
^re,  the  latter  insulated  except  for  a  small  portion  at  one  end,  are  immersed 
'^  a  vessel  containing  dilute  sulphuric  acid  of  a  specific  gravity  of  20^-25° 
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Beaume,  and  a  current  of  electricity  is  passed  through  the  acid  by  attaching 
the  positive  pole  of  the  source  of  current  to  the  platinum  and  the  negative  to 
the  lead,  and  if  the  tension  of  the  current  is  considerable  (best  80  volts  or 
more),  electrolysis  of  the  water  takes  place  with  the  disengagement  of  gas  at 
either  pole.  If  the  platinum  point  projecting  into  the  acid  is  of  the  proper 
size  the  bubbles  of  gas  forming  about  it  cause  a  very  sudden  break  in  the  cu^ 
rent,  and  as  each  bubble  of  gas  leaves  the  platinum  or  is  destroyed,  the  curreEt 
is  reestablished,  a  new  bubble  is  formed,  and  the  current  is  again  broken-  This 
phenomenon  repeats  itself  with  a  rapidity  which  varies  directly  as  the  strength 
of  the  current  and  inversely  as  the  area  of  platinum  exposed  in  the  acid.  The 
interruptions  in  the  primary  current  occur  many  thousands  of  times  a  mmute. 
With  a  small  area  of  platinum  and  a  powerful  current  they  may  be  made  to 
occur  some  hundreds  of  times  a  second.  These  interruptions,  so  sudden,  so 
complete,  so  rapid,  greatly  increase  the  energy  of  the  secondary  discharge,  and 
excite  in  X-ray  tubes  rays  of  great  power.  A  simple  form  of  the  apparatus 
may  be  constructed  as  follows:  Any  one  of  the  ordinary  types  of  glass  battery 
jars,  best  of  a  capacity  of  several  quarts  and  of  a  depth  of  eight  inches  or  more, 
may  be  used  as  a  receptacle  for  the  acid.  Upon  one  side  of  the  jar  there  is 
susjxjnded  in  tlie  acid  a  plate  of  lead  having  a  superficial  area  of  eight  inches 
or  more,  in  electrical  contact  with  a  binding  post,  for  attaching  to  the  na- 
tive pole.  The  arrangement  of  the  platinum  electrode  may  be  as  follows: 
A  piece  of  copper  wire,  a  foot  or  more  in  length,  size  14,  is  annealed  hy 
heating  in  the  flame  of  a  Bunsen  burner  for  a  distance  of  an  inch  and  a  half 
on  one  end.  The  annealed  portion  is  hammered  flat  into  a  tape.  After  ham- 
mering, it  is  again  annealed.  A  piece  of  platinum  wire  (best  containing  a 
little  iridium),  an  inch  or  more  in  length,  size  No.  16  to  14,  is  tightly  wound 
with  the  tajx^like  end  of  the  copper  wire  for  a  distance  of  half  an  inch  from 
one  end.  A  piece  of  ordinary  lead-glass  tubing,  one  third  of  an  inch  outside 
diameter,  serves  fairly  w^ell  as  an  insulator.  The  platinum  and  copjier  wire 
are  inserted  into  a  piece  of  this  tubing,  about  a  foot  in  length,  until  the  point 
of  the  platinum  is  just  even  with  the  orifice  of  the  farther  end  of  the  tube. 
It  is  convenient  to  thread  the  copper  wire  upon  tv^^o  little  disks  of  cork,  with 
notches  cut  out  from  one  side  of  each,  and  of  such  size  as  will  pass  easily 
into  the  caliber  of  the  glass  tube.  The  platinum  wire  can  thus  be  properly 
centered  in  the  orifice  at  the  end  of  the  tube.  The  edge  of  glass  tube  surround- 
ing the  platinum  point  is  then  neatly  fused  in  the  blowpipe  flame  until  the 
tube  is  closed  at  that  end,  leaving  from  2  to  4  mm.  of  platinum  point  project- 
ing from  the  end  of  the  tube,  which  should  have  a  shape  not  unlike  the  apex 
of  a  steel- jacketed  military  rifle  bullet.  If  lead-glass  tubing  is  used,  and  the 
fusing  is  carefully  done,  and  the  glass  is  allowed  to  cool  slowly,  the  insulation 
will  last  for  a  number  of  weeks,  daily  use,  and  ten  minutes^  work  serves  for  i^ 
replacement  in  case  of  breakage,  at  the  cost  of  a  penny  or  two.  Should  t^ 
adjustable  electrode  be  desired,  one  of  the  small  lava  tips  with  a  single  rouik^ 
perforation,  such  as  are  used  in  certain  gas  engines,  and  which  can  be  puJ 
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fliflnJ  for  thirtv-six  cents  a  dozen^  may  be  fused  into  the  end  of  a  glass  tube, 
and  the  plat  in  11  m  electrode,  wbicii  must  accurately  fit  the  hole  in  the  lava  tip, 
moY  W  made  to  project  to  any  desired  extent  through  this  orifice.  To  pre- 
^iii  the  acid  from  niuning  up  into  the  interior  of  the  glass  tube,  a  little  melted 
vaijelia  may  be  jjonred  into  the  top  of  the  tube  and  allowed  to  fill  the  space 
It^hnx'U  the  platinum  wire  and  the  lava.  The  hole  in  the  lava  tip  may  be 
enlarged  to  any  desired  size  by  means  of  a  fine  nit'tuil  tile  dip[)ed  in  tnr|)entine. 
i  ifpre  durable  and  ornate  apparatus  may  be  made  out  of  a  piece  of  hard- 
nilikr  mhing,  into  the  bcjre  of  wliich  a  brass  rod  is  accurately  fitted*  Upon 
onetml  of  the  brass  rod  is  brazed  a  piece  of  platinum  wiixi,  size  14  or  10,  and 
u|itin  the  other  there  is  a  binding  post,  and  beneath  it  a  movable  screw  nut  with 
i  !j(ill(d  liead.  A  screw  thread  is  cut  in  the  interior  of  the  lower  end  of  the 
nit)kT  tidx%  and  info  it  is  scTcwed  a  lava  tip,  perforated  to  admit  tightly  the 
|jlaliftn«i  wire.  The  platinum  electrode  tlma  Ix^comes  adjustable.  This  arrange- 
njentis  a  device  of  Dr.  R,  IT.  Cunningham^  of  this  city*  The  lava  tips  are  made 
of  aiiv  desired  size  or  shajx^  by  IX  M.  Stuard,  of  Chattanooga,  Tenn,  It  is 
fairuMe  that  the  hiva  tips  should  Ik?  niore  or  less  couical  in  shajje^  at  the  point 
whifii  projects  into  the  acid,  and  through  which  the  platinum  wire  protrudes ; 
if  fiHUeued,  bubliles  of  gas  Avill  occasionally  accumulate  about  the  platinum 
IMiiat^  and  the  interrni>ter  will  cease  to  ojjcrate. 

The  containing  vessel  should  be  of  (K>nsiderable  size;  otherwise  the  acid 
will  Wfiriii*  hot,  and  the  interruptions  will  not  take  place.  With  a  jar  con- 
taining alwuit  l,r>t)0  e.c.  of  acid,  no  heating  sufficient  to  interfere  with  the 
runaiug  of  the  apimratus  has  wen r red  in  my  experience  after  half  an  hour 
of  eojttinuous  use.  If  it  is  desired  to  use  the  interrupter  continuously  for  some 
tiiie^ «  f^K-ond  jar  of  acid  may  }>e  kept  in  readiness,  and  the  electrodes  may 
te  tiansferred  to  it,  when  the  acid  in  the  first  Jar  becomes  hot. 

If  the  error  is  made  of  attaching  the  negative  pole  to  the  platinum  electrode 
and  the  positive  tu  the  lead,  the  platinum  wire  will  Ik?  fiised. 

The  positive  and  the  negative  jKiles  may  easily  bo  distinguished  by  holding 
lliftn  separated  in  a  glass  of  water.  The  polo  from  which  the  greater  quan- 
tity *"f  gas  cBcajit^s  is  the  negative  i>ole.  The  interrupter,  the  rheostat,  and  the 
m\A\  for  turning  otT  and  on  the  current  are  arranged  in  series  in  the  jiriomry 
tirfuit  n{  the  eoih  One  of  the  greatest  advantages  of  tlic  apparatus  is  the 
fit*  with  w4nch  the  amount  of  energy  of  the  secondary  discharge  ran  I>e  regu- 
lated t4  suit  the  capacity  of  any  X-ray  tube*  Witli  a  small  auioimt  fif  platinum 
|!rotniding  into  tlie  acid  the  interrupt  ions  occur  very  rapidly;  but  the  total 
raergj'  is  small,  and  if  considerable  resistance  is  thrown  into  the  circuit  by 
means  i»f  a  rheoshit,  a  lightly  built  tulM^  may  lie  made  to  do  its  best  without 
wmhie  lipatiug  effects.  If,  vn  the  other  hand,  the  platinum  is  protruded  to  a 
cwtiiiderahle  extent  and  hut  little  resistance  is  left  in  the  circuit,  the  inter- 
niptions  are  less  rapid ;  but  the  amoont  of  energy  produced  is  greater  than 
the  baviest  tube  can  endure  for  more  than  a  very  short  time. 

It  18  stated  by  makers  of  coils  that  this  interrupter  tests  the  efficiency  of 
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the  insulation  of  the  coil  itself  much  more  severely  than  any  other.  A  thor- 
oughly well-made  coil  is  therefore  indispensable.  As  a  protection  against  an 
accident  so  serious  as  a  perforation  of  the  insulation  of  the  coil,  I  am  in  the  , 
habit  of  setting  the  parallel  spark-gap  of  my  coil  at  a  distance  at  least  several  ■ 
inches  less  than  the  maximum  separation.  I  may  add  that  this  interrupter 
requires  no  care  beyond  the  addition  of  water  and  acid  now  and  then,  and  at 
long  intervals  the  removal  of  the  brass  rod  and  the  injection  of  a  small  quan- 
tity of  vaselin  into  the  caliber  of  the  hard-rubber  tube.  This  affords  protection 
against  the  ascent  of  the  acid  into  the  interior  in  case  the  platinum  wire  does 
not  fit  accurately  into  the  bore  of  the  lava  tip. 

If  the  lava  tip  becomes  damaged  in  time,  it  may  be  replaced  in  a  moment 
at  a  cost  of  eight  cents.  It  is  well  to  paint  the  junction  of  the  lava  and  hard 
rubber  with  a  solution  of  asphalt  and  chloroform. 

The  Caldwell  Interrupter. — I  have  also  used  an  electrolytic  interrupter 
made  by  Wappler  Brothers  of  this  city. 

The  principle  of  its  construction  was  discovered  by  Mr.  Caldwell,  of  New 
York,  and  the  instrument  is  a  modification  of  the  Caldwell  interrupter.    Its 
construction  is  as  follows:  A  glass-battery  jar  containing  dilute  sulphuric  acid 
holds  two  lead  electrodes ;  one  of  these  electrodes  is  contained  within  and  the 
other  surrounds  a  jiorcelain  cup.     In  tlie  wall  of  the  porcelain  cup,  below  the 
level  of  the  acid,  are  bored  several  minute  holes,  which  serve  in  some  sort 
for  the  transmission  and  interruption  of  the  current.      The  rapidity  of  the 
interruptions  produced   is  very  great,   and  varies  directly  with   the  quantity 
of  the  current.     The  amount  of  energy  produced  in  the  secondary  discharge    f 
appears  to  depend  upon  the  number  of  holes  in  the  porcelain.     The  holes  may  ^ 
be  one  sixty-fourth  of  an  inch  in  diameter.     I  have  not  been  able  with  this   ^ 
interrupter  to  get  a  sufficiently  heavy  discharge  to  operate  large  tubes  to  the    : 
best  advantage.     This  interrupter  has  the  advantage  of  being  very  simple;  it 
requires  no  care  and  is  almost  noiseless. 

Since  the  preceding  portion  of  this  chapter  was  first  written,  several  years 
ago,  a  number  of  modifications  of  the  Wehnelt  interrupter  have  been  devised. 
Porcelain  is  now  very  generally  used  instead  of  lava,  and  a  long  porcelain 
tube  is  substituted  for  the  combination  of  hard  rubber  and  lava.  The  inter- 
rupter has  also  been  combined  with  a  mechanical  device  whereby,  through 
the  action  of  a  small  electric  motor,  the  anode  is  made  to  plunge  rapidly  in  and 
out  of  the  acid.  It  is  questionable  whether  any  of  the  more  radical  modifica- 
tions are  improvements. 

Tubes.' — The  most  recent  experiences  of  those  interested  in  X-rays  through- 
out the  world  point  conclusively  to  the  advantage  gained  by  the  use  of  X-ray 
tubes  which  permit  the  passage  through  them  of  a  very  large  amount  of  elec-    : 
trical  energ}'.     It  is  quite  true  that  w^ith  a  very  rapid  series  of  impulses  at    , 
high  tension  much  may  be  accomplished  with  a  current  of  very  small  amperage; 
but  to  obtain  satisfactory  pictures  of  the  thicker  parts  of  the  body  in  a  short 
time  the  amount  of  energy  passing  through  the  tube  must  bo  considerable^ 
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lud  to  thiB  end  tiil)e&  of  large  size  and  of  rather  elaborate  and  expensive  con- 
itnu'tion  am  required*  This  neeessity  depends  upon  the  following  faets:  The 
pliflt(>grup!iie  effect  of  X-ravs  and  their  power  to  [lenetrate  dense  structures 
YHrv  within  limits  directly  with  the  quantity  and  intensity  of  the  current,  and 
vritli  the  niinil»er  of  interruptions  or  impulses  passing  in  a  given  time*  The 
efSfiency  and  eliaracter  of  the  riivs  de^jcmd  a  bo  iijMjn  the  degree  of  rarefaction 
orVBeinim  within  the  tulx?;  aud^  since  a  higher  vacuum  in  the  tulie  means 
alw  a  higlier  resistance  to  the  passage  of  the  electrical  current,  the  equivalent 
of  tijia  resistance  njcasured  by  the  length  of  a  parallel  spark*gap  in  air  hecouiea 
a  ralnahle  index  of  the  character  of  the  rays  whieh  are  euiitted  from  a  tulie, 
i\ie  resistance  of  whiehj  midcr  varying  ctrnditiuus,  has  l>cen  learned  by  triah 
But  tlic  degree  of  rarefaction  and  resistance  of  a  tube  varies  as  the  result  of 
Ik  (>ii8sage  of  an  electrical  current  of  high  fM>tcntial  through  it  in  two  ways, 
if  enough  current  is  passing  to  render  the  surface  of  the  platinum  anrxle 
I  id  boti  it  hapfiens  with  many  tubes,  though  not  with  all^  that  the  resist anco 
of  the  tube  to  the  passage  of  the  current,  as  well  as  the  degree  of  rarefaetion, 
'm  inddenly  lowered.  In  this  eonditifm  the  X-rays  [jrodtieed  have  a  lowor 
pcMlrative  jtower,  and  if  the  tube  is  kept  running  in  this  state  for  a  short 
time  it  may  become  teuip*>rarily  useless  for  photographic  purix>ses. 

If,  on  the  oilier  hand,  such  a  tube  is  allowed  to  ooolj  it  will  usually  be 
foifml  that  its  vacuum  has  been  raised  to  a  higher  dc^'t^e  than  before  it  was 
h«te*i.  The  n*sistance  of  the  tube  to  the  passage  of  the  current  has  been 
I]im'aet*d,  and  the  rays  given  off  from  such  a  tube  possess  a  greater  |x>wer 
iif  [ic'TiHranfin.  The  longer  tlie  tulic  is  used,  the  more  nuirked  does  this  chsiuge 
hfome,  until,  in  spite  of  various  temfKirary  remedial  agents^  no  current  can 
be  mide  to  illuminate  it  If  the  effort  is  persisted  in,  the  ele(>trie  sparks 
my  jiass  around  the  whole  length  of  the  tuliCj  or,  what  is  uufortxmately  more 
eoinmon,  they  will  perforate  the  tube,  allowing  the  entrance  of  air,  thus  de- 
atfoving  the  vacuum,  and  therefore  the  usefulness  of  the  tulie. 

It  will  thus  be  seen  that  any  device  that  enables  the  ojierator  to  reduce  the 
vacotmi  in  a  tube  which  has  become  *'  hard,"  as  it  is  called,  greatly  prolong 
thp  useful  life  of  the  tube- 
Bat,  aside  from  the  question  of  expense  involved,  the  far  more  important 
eowiJeration  must  be  noted  that  with  a  tul^  the  vacuum  of  which  is  con- 
simtlv  changing  W4h  during  and  out  of  use,  and  hence  also  the  penetrative 
|(i>tef  of  its  rays^  the  ojierator  using  it  will  have  great  difficulty  in  producing 
iinifurni  results,     lie  will  be  unable  accurately  to  judge  how  long  an  exjxjsure 
wiU  Ite  necessary  to  produce  good  radiographs  of  objects  having  the  same  density 
ii|X)Ti  Jifferent  ctccasions.     The  object  of  radiography  is,  in  general,  to  produce 
fhim  pictures  which,  while  showing  detailed  shaclows  of  the  densest  struc- 
tures, such  as  bones,  foreign  bodies  comi>osed  of  metal  and  the  like,  will  also 
sIhiw  lie  shadows  of  less  dense  structures,  such  as  calculi  in  the  kidney,  gall- 
bladder, ureter,  and  elsewhere,  and  of  organs,  muscles,  tendons,  and  other  soft 
Xmim,    In  order  to  make  such  radiographs,  it  is  necessary  to  tise  a  tube  of 
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such  penetrative  power  or  vacuum  as  will  represent  upon  a  photographic  plate 
comparatively  slight  differences  of  density,  and,  briefly,  it  may  be  stated  thit 
the  majority  of  radiographers  agree  that  a  tube  that  answers  these  require- 
ments best  is  one  of  comparatively  low  vacuum,  but  which  will  permit  the  cwi- 
tinuous  passage  through  it  of  a  large  amount  of  electrical  energy  without  t 
still  further  fall  of  its  vacuum.  From  what  has  already  been  written  in  explt- 
nation,  it  is  easy  to  understand  that  a  tube  that  can  be  run  for  a  long  time  witk 
a  heavy  current  without  much  change  of  vacuum  up  or  dowTi,  and  one  whidi 
possesses  some  device  for  bringing  down  the  vacuum  to  any  desired  extent 
after  it  has  become  too  high,  must  be  very  valuable  and  greatly  to  be  desirei 
I  wish  to  emphasize  my  remarks  in  regard  to  this  essential  quality  in  a  good 
tube.  The  necessity  has  already  been  dwelt  upon  by  Dr.  C.  L.  Leonard  of 
Philadelphia,  and  others;  and  yet  I  am  led  to  think  that  its  full  significanoB 
is  not  appreciated  by  everyone  who  takes  radiographs.  An  ideal  X-ray  tube 
would  be  one  permitting  the  use  of  a  heavy  current,  a  great  rapidity  of  inte^ 
ruption,  while  maintaining  a  constant  vacuum.  The  best  modem  tubes  are 
constructed  with  a  view  to  obtain  these  qualities;  in  some  of  them  one  qual- 
ity has  been  gained  while  others  are  lacking,  and,  as  far  as  I  am  aware,  no 
tube  has  been  devised  which  combines  them  all  in  a  satisfactory  degree.  There 
are  several  types  of  tubes  which  fulfill  the  conditions  fairly  welL  Among 
them  arc  the  Queen  self-adjusting  tube,  the  tube  of  E.  Gundelach,  of  Berlin, 
and  the  tube  of  Dr.  E.  Griinmach;  they  are  all  obtainable  in  New  York. 

1.  llie  Queen  Tube. — The  Queen  tube  depends  for  the  constancy  of  its 
vacuum  upon  a  most  ingenious  device.  A  small  secondary  tube  is  attached 
to  the  main  tube.  The  vacuum  of  the  latter  is  very  high.  When  the  current 
is  turned  on,  the  resistance  of  this  vacuum  is  so  great  that  the  electricity  is 
forced  to  pass  through  the  smaller  tube,  the  resistance  of  which  is  less.  In 
so  doing  a  small  platinum  anticathode  is  heated,  and  this  heat  drives  off  a  smaD  ! 
quantity  of  watery  vapor  from  a  hygroscopic  salt  in  commimication  with  the  j 
main  tube,  thus  lowering  its  vacuum  and  resistance.  The  current  passes 
through  the  snuiller  tube  until  the  resistance  of  the  two  circuits  is  equal,  whcfl 
it  passes  thro\igh  the  main  tube,  causing  the  production  of  X-rays. 

The  resistance  through  the  circuit  of  which  the  smaller  tube  forms  a  ptft 
is  adjustable  by  means  of  a  spark-gap,  and  the  extent  of  this  gap  is  thus  a 
measure  of  the  resistance  of  the  circuit.  The  main  tube  having  become  illumi- 
nated, the  current  ceases  to  pass  through  the  smaller  tube  and  across  the  spaik 
gap,  the  liygroscopic  salt  cools,  reabsorbs  the  watery  vapor  from  the  main  tuh^  - 
increasing  the  resistance,  when  the  current  passes  again  by  the  other  dpcnii  i 

This  process  is  re])eatod  indefinitely,  thereby  keeping  the  main  tube  at  t  ; 
constant  vacuum,  and  furnishing  thereby  X-rays  of  the  same  penetrative  po^Wf  ^ 
as  long  as  the  spark-gap  remains  the  same.     The  principle,  construction,  and 
operation  of  these  tulx^s  are  admirable,  but  as  yet  they  have  not  been  inadl 
upon  a  sufficiently  large  and  heavy  model  to  jiermit  the  use  of  enough  energy 
to  make  good  radiographs  of  the  trunk  and  hip-joints  of  large  individuals  in  t 
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i^jigimiiWe  time.  Mj  Lest  radiographs  of  partts  thinner  than  the  hip  have  heen 
i^inde  with  these  tubes,  but  thej  have  repeatedly  failed  in  my  hands  to  produce 
gjiod  DOgativejs  of  the  jielvis,  spine,  and  hips  of  large  suhjects.  The  platinum 
anticiithode  is  not  heavy  enough  to  endure  the  prolonged  use  of  enough  energy 
ft^T  ihc  pwri>orie.  If  the  automatic  attachment  for  the  regulation  of  the  vaciunn 
'  ecmld  be  united  with  some  efficient  cooling  devicCj  the  combination  would  leave 
little  h)  be  desired-  Since  the  abuvc  was  written,  this  advantage?  has  been 
obiaiaal. 

2,  The  Tube  of  E.  Chiindelaclu — The  tube  of  E,  Gundelaeli,  of  Berlin,  pos- 
fg^m^  DO  special  device  for  maintaining  a  constant  vacuum,  but  oiierating  indi- 
rrctlj  toward  this  end  the  auticathode  is  massive,  and  the  heavy  piece  of  metal 

I  of  wiiicli  it  consists  is  seated  upon  a  hollow  metallic  eylindcTj  about  six  inches  in 
IrjigtlK  ilueh  of  the  heat  produced  upun  the  surface  of  tlie  auticathode  is  thus 
disisijjated,  and  the  tube  permits  the  use  of  a  large  auionnt  of  energy  continu- 

I  oufilt  for  several  mimites  without  much  fall  of  vacimni*     It  sufferSj  however, 

I  ifter  tbe  passage  of  a  heavy  current  for  three  or  four  minutes,  and  does  not 
itwvpr  itself  until  completely  crwl,  and  after  continuous  use  the  vacuum  rises 
iftercfx^ling  to  a  degree^  which  renders  the  tube  entirely  unfit  for  the  production 
fpod  pictures. 

Tu  overcoiuc  tliis  difticulty^  the  tube  is  provifled  with  a  regenerative  appa- 
rttiis,  #0  called.  This  consists  of  a  suiall  side  tubcj  into  which  is  fused  what 
appeals  to  be  a  piece  of  platinum  wire.  One  end  of  the  wire  projects  into  the 
inferior  of  the  tulje,  the  other  into  the  air.  If  this  wire  is  heated  for  some 
mm^^  in  the  flame  of  an  ale<jlioI  lamp  the  vacuum  of  tlie  tube  falls.  This 
ImliJ^  muBt  Tie  cautiously  jjcrformedj  or  the  vacuum  may  Ijc  reduced  too  far. 

*  Thf  lowering  rif  the  vacuum  is  said  to  dejiend  U]x>n  the  escape  of  hydrogen  gas, 

I  wliich  lias  l>een  occluded  in  the  wire  and  is  driven  off  by  heat.     The  metal  in 
Ik*  interior  of  the  tuW  is  coated  with  an  enamel  which  is  supposed  to  prevent 
ik  purple  cloud  which  forms  upon  the  interior  of  X-ray  tubes  after  they  have 
used  fi>r  sotuc  time, 
'have  used  these  tulies  for  radiographs  of  the  more  difficult  kind  with  good 

Imullap  but  I  have  not  found  tlie  regenerative  apparatus  easy  to  control     This 

[tube  i§  now  (lOOtJ)  considere<I  the  best  obtaiuable  tube. 

3.  The  Tube  of  Dr,  E.  Griimtwrh.—ThQ  tulie  of  Dn  E,  Griinuiach  has  a 
likici*  intended  to  prevent  the  heating  of  the  anticathode  and  a  device  for 
[lim*niig  the  vacuum  w^hen  it  has  reached  a  high  point.  The  device  for  pre- 
[Tiutiiig  tbo  heating  effect  of  the  current  is  very  efficient.     The  anticathode  of 

^ilittanni  is  supjx>rted  l>y  a  metal  cylinder  of  aluminum.  Within  this  cylinder 
i*  inftther  made  of  lead,  closed  at  the  end  in  contact  with  the  platinum*  The 
Ar  end  is  in  eomniunieation  with  the  outside  air,  and  into  the  ai^erture  is 
tlini^  a  perforated  cork,  holding  two  small  metal  tul)es,  which  ser^^e  to  permit 
tk  dtculation  of  a  ctirrent  of  cold  water,  which  carries  off  very  rapidly  the 
h^t  ppnerated  by  the  bombardment  of  the  anticathode.  The  add  water  is 
reftdily  supplied  from  the  house  tap  through  the  medium  of  a  small  rubber  pifie. 
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Another  pipe  carries  the  waste  into  the  sink.  The  device  for  lowering  tbe 
vacuum  consists  of  a  small  side  bulb,  containing  a  salt  which  gives  oflF  wato 
when  heated. 

By  careful  heating  with  a  lighted  match,  the  vacuum  may  be  reduced  grad- 
ually to  any  desired  point. 

This  cold-water  tube,  as  it  may  be  called,  permits  the  use  continuously, 
without  notable  change  in  the  quality  of  the  rays  given  off,  of  a  far  larger 
amount  of  energy  than  is  the  case  with  any  other  tube  that  I  have  seen. 

The  photographic  effect  through  the  densest  structures  is  also  accomplished 
in  a  satisfactory  way  in  a  short  time.  When  using  a  large  amount  of  eneigf 
for  more  than  three  minutes,  the  anticathode  does  become  heated  to  a  dull-red 
heat  in  spite  of  the  cold  water,  but  the  vacuum  does  not  appear  to  fall  to  i 
serious  extent  even  when  the  tube  is  kept  running  in  this  heated  condition. 

If  the  current  is  stopped,  the  vacuum  promptly  rises  nearly  to  the  orip- 
nal  point. 

For  heavy  work  this  tube  is,  in  my  opinion,  incomparably  the  best  with 
which  I  am  acquainted. 

Since  the  above  was  written  numerous  changes  and  some  improvementi 
have  been  made  in  the  construction  of  X-ray  tubes;  they  consist  in  cooling 
devices;  in  devices  for  keeping  the  electrical  resistance  of  the  tube  constanl 
automatically  while  the  tube  is  in  use ;  and  in  the  construction  of  tubes  capabk 
of  enduring  a  very  heavy  discharge  without  material  change  in  the  vacuum  and 
of  devices  intended  to  prevent  the  passage  of  the  current  through  the  tube  it 
the  wrong  direction.  A  description  of  these  devices  may  be  found  in  the  cati* 
logues  of  the  makers  of  X-ray  apparatus.  There  are  also  used  multiple  sparit* 
gaps  in  series  with  one  or  both  of  the  electrodes  of  the  tube  in  the  secondaiy 
circuit,  they  are  very  useful  aids  in  rendering  the  secondary  discharge  of  the 
coil  of  a  suitable  intensity,  such  that  X-rays  of  the  desired  penetrative  ipoviet 
may  be  produced  at  wilL 

n.    TECHNIC 

The  General  Technic  of  Radiogra.phy 

The  strictest  attention  to  details,  from  first  to  last,  is  necessary  in  order  to 
produce  uniformly  good  results.     The  operator  must,  of  course,  become  th(M^ 
oughly  familiar  with  every  part  of  the  apparatus  under  varying  conditions- 
This  is  particularly  the  case  with  regard  to  X-ray  tubes,  and  he  who  purchases 
two  or  three  of  the  best  tubes  obtainable  learns  to  know  for  what  purposes 
each  one  is  best  suited,  and  guards  them  with  care  from  accidental  injury, 
will  soon  learn  to  know,  from  the  mere  appearance  of  the  tube,  while  illumi- 
nated, what  sort  of  a  result  is  likely  to  be  produced  in  the  way  of  a  picture 
in  a  given  time.     Several  important  mechanical  details  must  be  studied,  and, 
as  far  as  possible,  the  relation  of  the  tube  to  the  plate  and  to  tbe  part  to  \» 
pictured  should  be  reduced  to  some  definite  system.     It  will  be  remembered 
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as  far  as  is  known,  the  X-ray  may  be  assumed  to  proceed  from  the  center 
3  platinum  anticathode  in  straight  lines  in  all  directions  from  a  point 
•us  upon  its  surface.  There  follows  the  well-known  rule,  also  applicable 
Jinary  light  rays,  that  the  intensity  of  the  illumination  of  an  object 
i  inversely  as  the  square  of  its  distance  from  the  source  of  light.  When 
?d  to  radiography,  this  physical  fact  is  important  to  bear  in  mind — e.  g., 
ood  radiograph  of  a  given  part  can  be  obtained  at  a  distance  of,  say,  twelve 
s  in  one  minute,  at  a  distance  of  twenty-four  inches,  an  exposure  of  four 
tes  will  be  required  to  produce  the  same  result.  Since  in  practice  it  is 
jary,  on  account  of  the  varying  thickness  of  different  parts  of  the  body, 
ry  also  the  distance  of  the  tube  from  the  plate  between  limits  which 
reach  from  twelve  to  twenty-four  inches  or  more,  this  difference  in  time  of 
lire  becomes  a  very  important  practical  detail.  In  fact,  to  determine  the 
r  time  of  exposure  for  a  given  case,  in  order  to  produce  a  negative  having 
n  definite  qualities,  is  the  most  difficult  question  which  the  X-ray  oper- 
las  to  answer.  Inasmuch  as  many  of  the  problems  which  are  to  be  solved 
►t  admit  of  answers  which  can  be  measured  mathematically,  the  eliraina- 
)f  this  single  error  of  the  relation  between  distance  and  time  is  a  matter 
great  deal  of  consequence.  I  have  prepared  a  table  of  comparative  times 
listances,  based  upon  an  exposure  of  ten  seconds  at  a  distance  of  ten  inches, 
iave  calculated  the  additional  time  necessary  for  all  distances  from  ten 
enty-four  inches.  I  find  this  table  a  useful  aid  for  reference.  In  the 
to  formulate  a  general  rule  for  the  duration  of  exposure  for  the  produc- 
)f  radiographs,  Donath  ("  Die  Einrichtung  zur  Erzeugung  von  Roentgen- 
den,"  Berlin,  1899)  has  constructed  a  table  upon  the  following  basis: 
assumed  that  the  various  parts  of  the  body  possess  a  power  of  absorbing 
j^s,  which  varies  directly  as  their  density,  and,  if  the  absorbing  power  of 
niddle  hand  through  the  metacarpal  bones  be  taken  as  the  unit  of  meas- 
lent  of  this  quality,  experiment  and  calculation  give  the  following  values 
he  absorbing  powers  or  resistance  to  the  passage  of  the  rays  of  tlie  differ- 
iarts  of  the  lx>dy : 

Resistance 

Hand 1.0 

Forearm 1.4 

Elbow 1.5 

Upper  arm 1.8 

Shoulder-joint 3.0 

Collar-bone 2.7 

Neck 3.0 

Skull 4.5 

Thorax 3-4 

Sternum 3.8 

Foot 1.4 

Knee 2.0 

L^ 1.8 

Thigh 3-5 

Hip-joint 5-6 

Pelvis 8-10 
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Donath  has  also  constructed  a  general  formula  for  the  determination  ol 
the  proper  time  of  exposure  in  any  required  case.  The  formula  is  based  upon 
the  above  relative  table.     The  terms  are : 

a  =  the  distance  of  the  tube  from  the  plate  in  the  radiograph  of  the  hand. 

b  =  the  distance  of  the  tube  from  the  plate  in  the  picture  which  is  about 
to  be  taken. 

.T  =  the  proper  time  of  exposure  sought.  ! 

z  =  the  time  of  exposure  necessary  to  produce  a  radiograph  of  the  hand.     | 

w  =  the  resistance  of  the  part  of  the  body  which  it  is  proposed  to  take,  conh  t 
pared  with  the  resistance  of  the  hand.  (This  number  is,  of  course,  taken  froal 
the  table  of  relative  resistances. )  ' 

The  formula  then  reads : 

(a) 

While  I  have  not  made  practical  use  of  this  formula,  I  fear  that  individuill 
variations  in  the  densities  of  the  different  ])arts  of  the  body  might  8ometinwi| 
render  it  inaccurate.  It  is  necessary,  of  course,  in  every  case  to  establish  tl«  j 
unit — i.  e.,  the  time  required  to  take  a  picture  of  the  hand ;  but  a  slender  huA\ 
is  often  present  in  an  individual  whose  abdomen  is  unusually  thick;  andij 
heavily  boned  limb  is  not  infrequently  seen  attached  to  a  comparatively  thin 
trunk.  It  will  be  found  also  that  a  slight  change  in  the  term  W  produces  t 
considerable  change  in  the  term  x. 

In  addition  to  the  variation  in  time  for  distance,  the  much  more  difficult  j 
problem  remains  to  be  solved  of  estimating  the  various  degrees  of  penetrabil"^ 
ity  for  limbs  of  different  thickness  and  for  individuals  of  different  ageiiL 
The  tissues  of  children  are  far  less  dense  than  those  of  adults,  and  require  t 
much  shorter  time  even  for  a  given  thickness  of  tissue.  The  tissues  of  woma 
are  more  jiervious  to  the  rays  than  are  those  of  men,  and  require  a  shorter 
exposure.  To  estimate  the  relative  values  of  these  different  factors  require! 
the  judgment  born  of  experience.  To  lay  down  even  an  approximate  rub 
appears  to  me  quite  improfitable,  on  account  of  the  extremely  varied  charactef 
of  the  a])paratus  used,  and  the  variations  of  the  same  apparatus  under  difie^ 
ent  conditions.  With  the  apparatus  w^hich  I  possess,  I  use  chiefly  two  tubei 
for  different  sets  of  cases.  For  all  parts  of  the  body  thinner  than  the  hip-joint 
I  prefer  the  Queen  self-adjusting  tube  with  an  extra  heavy  platinum  anoda 
This  tube  pennits  me  to  use  somewhat  less  than  half  the  total  practicable  energj 
of  my  coil.  This  represents  a  heavy  stream  of  sparks,  ten  and  a  half  inchei 
long,  measured  on  the  parallel  spark-gap  of  my  coil  and  the  Xo.  16  platinmn 
wire  of  the  Wehnelt  interrupter,  protruded  4  mm.  into  the  acid.  To  obtain  tie 
greatest  amount  of  detail  in  my  pictures  of  the  thinner  parts  of  the  body? 
I  use  with  this  tul)e  a  vacuum  which  corresponds  to  a  resistance  equivalent 
to  from  two  and  a  half  to  three  inches,  measured  on  tlje  spark-gap  of  the  tub& 
The  current  used  is  the  110  volts  direct  street  current,  and  from  four  to  fiv* 
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iperes.     This  gives  ratli^r  a  black  picture  of  the  tand  in  the  fluoroscope, 

le  Ume&  ajtpeur  very  dark  and  the  soft  partii  somewhat  lighter — but  still  not 

p\'  light     T\w  tube*,  ill  this  condition^  would  not  be  suitable  for  a  fliioroseopic 

imination  t4  the  Unies  of  the  leg  nor  even  for  the  el  bow- joint  in  the  %vell- 

vi^lofied  male  subject,    Wlien  using  this  tnbe  for  a  radiograph  picture  of  the 

tne^jfiint  of  a  well-devcloj)^^!   a<hilt5   I   increase   the  >ipark-|]jap   of   the  tiilxi 

to  ihree  and  a  half  or  f^nir  inches.     This  gives  a  bright,  clear  picture  of  the 

linil  in  the  fiuoroscope,  and  in  this  condition  the  ttil>e  would  \m  sni table  for  the 

flnon)sc*ipic  examinatifm  of  the  adult  elbow  an<J  for  a  moderately  well-developed 

ig.  The  necesji^ary  times  of  ex]H>sure  to  |>rodiice  radiographs  with  this  tube  are 

liout  live  times  as  gi^eat  as  with  the  c*>hl -water  tubes  of  Dr.  E.  Griinmacb, 

bDiit  to  be  deseril)edp     This  cold-^ater  tul^e  is  intended  to  be  iiaed  on  a  coil 

iring  a  spark  length  of  sixtwn  inches.     The  pc^nctrating  and   photographic 

(ower  of  tbirf  tube  far  exceeds  that  of  any  other  with  which  I  am  acc|uainted. 

ieau  1j6  used  with  an  amount  **i  energy  equivalent  to  a  very  heavy  stream  of 

rk^  fourteen  inches  in  length  for  from  thret*  to  ffnir  minutes  c*"ntinuiUtsly, 

ithoiit  any  serious  clunige  of  vaeuunu     If  t!ie  current  is  kept  up  for  longi^r 

four  minutes  the  anode  fiecomes  heated  to  a  dull-red  heat>  and  the  vacuum 

lib  ji  little,  but  \\\Hm  turning  off  the  curnmt  the  tube  recovers  itself  almost 

impletely  in  two  minutes. 

With  this  tulie,  using  a  vacuum  repre.«ienting  a  resistance  equal  to  from 
[ght  to  ten  inches  of  ajnirk  length  upon  the  parallel  spark-gap  of  the  coil,  it 
p:i8frihle  to  take  fairly  good  radiivgraplis  of  the  thicker  portions  of  the  extrem- 
im  in  an  astonishingly  short  time.  A  fair  radiograjih  of  the  hand  and  fore- 
may  be  taken  with  an  exposure  too  short  to  measure — practically  instan- 
fmm.  The  knee-joint  may  be  exposed  for  ten  to  fifteen  seconfls  witli  fair 
Hilt  I  have  taken  a  very  good  radiograph  of  the  spine,  [wlvis^  and  l>oth 
ip-joiata  of  a  well-develoijed  boy,  ten  years  old,  in  thirty  seconds.  The  am- 
feageof  the  current  used  umler  th<?«e  conditions  was  be *t  ween  seven  and  eight 
ipert«.  Even  shorter  exposures  than  this  are  said  to  be  sutbcient.  But  in 
twctifc  I  find  that  pictures  showing  more  detail  and  slighter  differences  in 
Tsity  can  l>e  produced  by  a  different  method — i.  e.,  by  reducing  tlie  resistance 
the  tidie  an<l  it.^  vacunm  to  a  degree  equivalent  to  from  three  to  four  inchen 
\pji  the  Spark-gap  of  the  coil.  When  used  in  this  way,  the  tube  gives  a 
iDf(Tos(^pic  picture  of  the  hand  which  ia  clear,  but  fairly  dark*  And  yet,  with 
MisW  in  this  condition,  my  best  radiographs  of  the  spine  and  pelvis  of  adults 
.v\'  Wt-n  obtained.  The  exposures  necessary  to  produce  strong  negatives  are 
fnllows : 

Mult  hand  and  wrist,  distance  of  tul>e  from  plate  13 J  inches,  time  ten 
mh 

Adult  elbow,  distance  16  inches,  time  thirty  seconds. 
Ffifit  nnil  leg,  IG  inches,  time  forty-five  seconds, 

Kiife*joint,  distance  18  inches  to  2  feet,  time  two  to  two  and  a  half  minutes* 
Shoulder- joint,  21  inches  to  2  feet,  two  and  a  half  minutes. 
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Thorax,  distance  2  feet,  three  minutes. 

Adult  hip-joint,  pelvis,  spine,  and  kidney  regions:  females,  four  to  six 
minutes ;  males,  six  to  eight  or  even  ten  minutes ;  distance,  24  to  26  inches  w 
more. 

I  do  not  find,  however,  that  it  is  possible  with  this  tube  to  get  pictma 
showing  such  slight  differences  of  density  as  with  the  Queen  self-adjusting 
tube,  before  described.     The  farther  away  the  tube  is  placed  from  the  object 
to  be  photographed  the  less  the  distortion  of  the  picture.     In  the  case  of  ths 
thinner  parts  of  the  body,  this  distortion  is  only  slight  when  the  tube  is  placed,  ^ 
say,  fifteen  or  sixteen  inches  from  the  plate ;  but  w^hen  a  picture  is  taken  of  ^ 
the  hip-joints,  including  the  pelvis  of  an  adult,  and  the  tube  is  placed  in  the  _; 
middle  line  of  the  body,  unless  the  distance  of  the  tube  from  the  plate  is  raore 
than  two  foet  the  distortion  is  great.     The  practical  lessons  to  be  drawn  are 
that  it  is  advantageous  to  place  the  tube  as  far  away  from  the  body  as  is  con- 
sistent with  a  reasonable  time  of  exposure,  and  in  all  cases  involving  an  ex- 
posure or  exposures  in  the  aggregate  of  five  minutes  or  more  to  lessen  the  risk  -. 
of  dermatitis  by  anointing  the  patient's  skin  abundantly  with  some  greasy  "• 
preparation — lanolin,  for  example — and  by  placing  between  the  tube  and  the   ^ 
patient  a  grounded  screen,  consisting  of  thin  cardboard  or  v/ood  coated  wi4  _ 
gold  foil,  or  with  a  thin  sheet  of  aluminium.     Whether  these  measures  are  aft  j 
actual  protection  against  bums  or  not,  I  am  unable  to  say,  but  it  is  probable  =3 
that  they  do  serve  to  lessen  the  likelihood  of  a  subsequent  X-ray  bum,  to  some  4 
degree  at  least.    When  using  powerful  tubes,  with  a  current  of  great  frequencj  S 
of  interruption,  high  intensity,  and  considerable  amperage,  the  possibility  d  | 
producing  X-ray  bums  when  taking  pictures   involving   several   minutes  of  ^ 
exposure  should  never  be  lost  sight  of.     The  danger  is  a  very  real  one. 

If  the  operator  wmII  keep  an  accurate  record  of  all  the  conditions  und^  - 
which  each  X-ray  picture  has  been  taken,  he  will  gradually  accumulate  a  very 
valuable  series  of  data.     Such  a  record  should  include  the  part  of  the  body,  ' 
the  age  of  the  patient,  the  quality  of  his  tissue — whether  fat  or  lean,  flabby 
or  firm,  whether  large-boned  or  delicately  built — the  distance  of  the  tube  from  . 
the  plate,  the  particular  tube  used,  the  resistance  of  the  tube  during  the  time  -"- 
of  exposure  measured  on  the  spark-gap  of  the  coil,  the  fluoroscopic  picture  of  -^ 
the  operator's  hand  during  the  time  when  the  picture  is  taken,  the  positia  .. 
of  the  rheostat  lover  or,  better,  the  amperage  of  the  primary  current,  the  kind 
of  plate  used,  the  kind  and  strength  of  the  developer,  and  the  general  cba^ 
acter  of  the  negative. 

Any  examining  table  of  firm  construction  answers  fairly  well  for  taking  ^ 
X-ray  pictures.     A  special  table  is,  however,  desirable  for  one  who  wishes  to  ^ 
take  up  X-ray  work  seriously ;  there  are  many  such  tables  in  the  market    A  i 
table  which  I  had  constructed  answers  the  purpose  well,  and  a  description  d 
it  will  be  found  under  Stereoscopic  Radiography. 

It  is  convenient  to  lead  the  wires  from  the  coil  to  the  tube  over  a  lighft 
stand  or  framework  of  wood,  which  may  be  elevated  to  a  position  several  feet ' 
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above  the  patient's  body.  In  this  way  accidental  shocks  are  prevented,  and 
the  patient  is  less  likely  to  disarrange  the  apparatus  during  clumsy  efforts  to 
get  on  or  off  the  table.  The  operator  is  also  enabled  to  walk  all  around  the 
table  underneath  the  wires,  in  order  to  make  such  adjustments  as  are  necessary. 
Tbe  body  of  the  patient  should  be  placed  upon  the  table  in  such  a  position 
that  the  part  which  it  is  desired  to  show  upon  the  plate  with  the  greatest  clear- 
ness lies  vertically  beneath  the  center  of  the  anticathode.  For  the  determina- 
tion of  this  relation  a  plumb  line  is  useful.  The  patient  must  be  made  com- 
fortable by  means  of  pillows  and  blankets,  so  that  no  part  of  the  body  is  in 
a  condition  of  muscular  tension. 

That  surface  of  the  limb  or  trunk  nearest  to  which  the  lesion  is  supposed 
to  lie  is  placed  next  to  the  plate. 

Some  ingenuity  in  arranging  the  patient  is  required  at  times. 

In  determining  the  question  of  the  distance  of  the  tube  from  the  plate,  it 
is  a  good  rule  to  follow  not  to  put  the  anticathode  nearer  than  twelve  inches 
from  tbe  skin,  and  for  long  exposures  a  distance  several  inches  greater  should 
he  chosen. 

The  time  of  exposure  for  the  given  case  will  depend,  as  has  already  been 
Tcmarked,  upon  a  number  of  different  factors.  A  high  vacuum  tube  admits 
of  a  short  exposure,  but  the  negative  produced  will  show  but  little  detail.  A 
low  vacuum  tube,  even  with  the  same  current,  will  require  a  longer  time,  but 
irill  produce  a  negative  showing  far  more  detail,  and  will  exhibit  much  slighter 
differences  of  density.  Thus,  if  the  question  to  be  answered  is  merely  what 
u  the  extent  of  deformity  in  a  case  of  fracture,  the  diagnosis  of  fracture  being 
erident  by  ordinary  means  of  examination,  or  if  it  is  to  be  determined  whether 
or  not  a  metallic  foreign  body  is  present,  a  high  vacuum  tube  with  a  short 
exposure  answers  well.  If,  however,  the  question  relates  to  the  presence  of  a 
eakulus,  renal  or  other,  to  disease  of  bone,  or  to  pathological  changes  in  the 
Wood-vesscds,  or  if,  in  the  case  of  a  tumor,  it  is  supposed  that  the  mass  consists 
partly  of  bone  and  partly  of  softer  structures,  or  in  any  case  in  which  it  is 
desired  to  show  the  greatest  possible  differentiation  of  density,  a  low  vacuum 
tube  should  be  used  of  just  sufficient  penetration  to  furnish  a  strong  negative 
ifter  a  reasonably  long  exposure.  I  have  already  given  the  results  of  my  own 
experience,  but  the  reader  will  remember  that  the  time  of  exposure  varies 
mneh  with  different  forms  of  apparatus. 

And  a  certain  amount  of  experimental  work  is  necessary  to  determine  the 
rffciency  of  any  particular  set  of  apparatus.  The  more  powerful  the  coil 
the  larger  the  energy  of  the  secondary  discharico,  and  the  greater  the  capac- 
ity of  the  tube  to  endure  a  heavy  current  for  a  long  time  the  sliorter  the 
exposure. 

The  most  modem  coils  and  tubes  permit  the  operator  to  use  exposures  quite 
U  Utile  shorter  than  those  I  have  desixjnated  in  this  chapter;  the  thinner  por- 
ticos of  the  body  may  be  taken  with  exposures  almost  instantaneous — a  second 

IT  two  at  most — and  satisfactory  pictures  of  the  hijvjoint  and  sj)iue  in  adults 
24 
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of  ordinary  size  may  be  obtained  in  less  than  a  minute.    These  short  exposures  i 
are  very  desirable ;  first,  because  the  danger  of  producing  an  X-ray  burn  JB  j 
reduced  to  a  minimum ;  second,  because  the  patients  are  much  less  likely  to  ! 
move  during  the  exposure,  and  thus  ruin  the  picture ;  and  third,  because  tbe 
patient  is  not  obliged  to  remain  long  in  a  constrained  position. 

Before  turning  on  the  current  the  operator  should  have  informed  himsdf 
of  a  number  of  details  in  regard  to  his  apparatus.  He  should  know  just  how 
much  energ;^'  the  particular  tube  he  is  using  will  stand,  and  for  how  long; 
and  this  once  determined,  he  should  use  the  same  amount  of  current  and  the 
same  rapidity  of  interruption  with  that  tube  for  every  case  or  his  results  wiD  \ 
not  be  uniform.  He  should  also  know  by  trial  whether  the  vacuum  of  the 
tube  is  suitable  for  the  case  in  hand.  If  it  is  already  too  low,  the  tube  wiD  : 
not  answer  for  that  case;  if  too  high,  he  must  reduce  it  to  the  proper  point, 
to  be  determined  by  the  parallel  spark-gap  and  the  fluoroscope. 

To  know  what  degree  of  vacuum  in  a  given  tube  is  best  suited  for  a  radio-  "i 
graph  of  a  given  case  requires,  above  all  things,  experience.  But  a  general  • 
idea  may  be  obtained  by  the  appearance  of  the  bones  of  the  hand  in  the  fluoro-  ; 
scope.  If  the  shadow  of  the  hand  is  so  dark  that  the  bones  cannot  be  ae^  ; 
distinct  from  the  flesh,  the  tube  is  only  suitable  for  the  thinner  parts  of  the  i 
extremities,  and  for  them  only  in  case  the  tube  in  question  permits  the  use  of  J 
a  large  amount  of  energy.  The  relation  between  the  penetration,  as  shown  bj  \ 
examining  the  bones  of  the  hand,  and  the  power  of  the  tube  to  produce  a  picture  ^ 
of  a  part  of  a  given  thickness  is  not  absolute,  but  relative.  For  example,  a  t 
high  vacuum  tube,  giving  a  good  fluoroscopic  picture  of  the  thorax,  but  which 
permits  the  use  of  a  small  amount  of  energy,  may  entirely  fail  to  produce  a  I 
satisfactory  picture  of  even  a  part  as  thick  as  the  adult  knee-joint  in  any  ' 
reasonable  time,  whereas,  a  tube  of  very  low  vacuum  indeed,  through  wliiA 
a  heavy  current  may  be  passed  continuously  for  several  minutes,  will  often 
produce  a  good  negative  in  a  much  shorter  time.  A  tube  of  medium  vacuum,  ^i 
such  that  the  bones  of  the  hand  when  viewed  through  the  fluoroscope  show  ^ 
clear  and  distinct  and  sharply  marked  while  the  flesh  is  much  lighter,  is,  upon  \ 
the  average,  best  for  general  work.  .; 

A  very  high  vacuum  tube  is  of  but  little  use  for  taking  pictures.    The . 
operator  will  in  general  be  obliged  to  establish  his  own  standard,  it  l)eing  true  ■ 
of  radiography,  as  of  most  other  practical  arts,  that  an  ounce  of  experience  il 
worth  several  pounds  of  precept. 

In  general,  one  is  much  more  likely  to  expose  for  too  short  a  time  rathflf^ 
than  for  too  long ;  and  whereas  the  negative  produced  by  an  overexposure  ii  •. 
still  capable,  with  careful  development,  of  furnishing  a  good  picture,  an  unde^ ' 
exposed  plate  is  hopeless,  and  no  amount  of  development  will  bring  out  tW^ 
whicli  is  not  there. 

Distortion. — Owing  to  the  fact  that  the  X-rays  originate  from  a  point  er.; 
focus  upon  the  surface  of  the  anticathode,  and  proceed  in  straight  lines  in  il 
directions  from  its  surface,  and  since  no  one  has  as  yet  been  able  to  refract  ths 
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hv  means  of  priams  or  lenses  for  practical  use,  it  admits  of  a  simple 
flmonstration  that  the  projections  of  anj  two  points  in  the  same  vertical  line 
plained  between  the  surface  of  tiie  anticathode  and  the  photographic  plate,  but 
amoved  from  the  vertical  dropped  from  the  anticathode  on  the  plate,  will  fall 
n^m  the  plate  at  two  points  separated  by  a  horizontal  distance  the  extent  of 
wliieh  will  depend  upon  the  distance  of  the  anticathode  from  the  plate,  the 
Jbtanee  of  the  two  points  one  from  the  other  vertiealljj  and  upon  eertain  other 
ijpatial  rehitions  nnnc*eessary  to  elaborate. 

In  i>ther  w^ords^  a  figure  made  up  of  many  points  situated  at  various  levels 

will  be  projected  u[K>n  the  plate  as  a  distorted  imagCj  and  apparent  deformities 

will  be  exhihited  in  the  picture  wliieh  do  not  exist.     This  distortion  is  more 

nj^rW  the  nearer  the  tube  is  to  the  plate,  the  tliiekcr  the  objeetj  and   the 

farther  it  lies  from  the  vertieaL     In  the  case  of  the  thinner  parts  of  the  body 

Ltlr  distortion  is  slight  at  ordinary  distances,  but  in  radiographs  of  the  hip-joint, 

Ifnr  instance,  at  similar  distances  it  becomes  extreme*  and  may  render  the  nega- 

Iti^*'  quite  worthless  for  diagnostic  purposes*     Distortion  may  be  avoided  by 

Ipbcing  the  tube  as  far  away  from  the  plate  as  is  consistent  with  a  reasonable 

jfeueof  exposure.     To  one  acquainted  with  the  relation  of  the  tube  to  the  plate 

fh  any  given  case  and  accustomed  to  inspection  of  X-ray  pictures,  moderate 

citfrees  of  distortion  may  be  discoimted ;  but,  inasmuch  as  the  medico-legal 

t|phtic*n3  of  radiographs  are  important  in  eertain  cases,  it  behooves  us  to  make 
icflrefid  arljustnient  of  the  tulje  and  the  part,  and  to  keep  an  aeeurate  record 
fif  tb  data. 

Attempts  on  my  part  to  look  at  distorted  pictures  through  lenses  in  order 
toeorrect  the  distortion  have  not  as  yet  met  with  success. 
For  obtaining  good  pictures  not  a  little  depends  upon  the  arrangement  of 
'  part  of  the  body  to  be  photographed  and  upon  absolute  immobility  of  the 
irt  during  the  exposure;  this  latter  may  \ye  obtained  for  many  parts  of  the 
111?  by  means  of  (he  straps  attuclied  to  the  table,  as  described ;  one  or  more 
■  tbe  straps  may  be  passed  across  the  limb  or  any  other  part,  and  fastened 
i|aitt;  tightly. 

Tie  Compression  Diaphragm. — For  the  purpose  of  keeping  the  patient  quiet, 

'ft'iidering  the  thickness  of  tissue  to  be  penetrated  as  small  as  possible,  and 

br  the  further  purpose  of  preventing  a  blnrred  image  through  the  setting  up 

[. secondary  foci  of  X-rays  in  the  tissues  themselves,  and  by  the  secondary  rays 

off  from  the  general  surface  of  the  tube,  a  special  and  somewhat  com- 

lictted,  expensive  and  cumbersome  apparatus  has  been  devised  in  Germany 

Dr.  H.  Albers-Sehonberg.     The  apparatus  consists  e-^sentially  of  a  cylinder 

f  metal  almut  three  inches  in  dinmeter  and  eight  inches  deep.     This  cylinder 

^wde  to  press  by  the  rim  of  one  of  its  open  ends  firmly  against  the  part  of  the 

to  be  pictured,  and  the  X-ray  tube  is  placed  at  the  other  end.     There  are 

r,  diaphragms  with  openings  of  various  sizes  which  may  ]ye  interposed 

letwottn  the  tube  and  the  skin  of  the  patient;  thus  the  body  is  eompressed  by 

rounder,  held  immobile,  and  only  a  limited  area  of  skin  is  exposed  to  the 
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rays.  I  am  not  aware  that  the  apparatus  greatly  improves  the  quality  of  the 
pictures  thus  taken,  although  those  who  use  it  believe  that  shorter  exposuia 
and  clearer  shadows  are  thus  obtainable — ^notably  in  pictures  of  the  kidney 
regions  and  lumbar  spine. 

Details  of  Teclinic. — The  most  important  fact  to  remember  in  taking  a  pifr 
ture  is  that  the  part  you  wish  distinctly  to  show  should  be  as  close  as  possible 
to  the  photographic  plate.  Moreover,  one  should  so  arrange  the  part  that  one 
bone  should  not  overlie  the  image  of  another;  of  course,  this  cannot  always 
be  accomplished,  but  the  effort  in  that  direction  should  be  made.  This  caution 
is  less  important  if  stereoscopic  pictures  are  taken.  If  it  is  believed  that  a 
foreign  body  is  present,  the  part  should  be  placed  so  that  the  portion  of  tissue 
supposed  to  contain  the  foreign  body  is  near  the  plate.  This  is  of  real  im- 
portance in  cases  of  deeply  placed  bullets,  either  in  the  head,  the  trunk,  or  the 
limbs;  such  a  body  may  sometimes  be  roughly  located  with  the  fluoroscope 
before  the  picture  is  taken. 

Head. — In  taking  pictures  of  the  head  or  face,  the  side  which  it  is  desired 
to  show  distinctly  should  be  firmly  pressed  against  the  photographic  plate,  and 
the  relation  of  the  tube  to  the  skull  and  to  the  plate  should  be  such  as  to  avoid, 
as  far  as  may  be,  the  production  of  a  composite  image  of  the  paired  bones  of 
the  skull  or  face.  This  is  not  always  easy  or  even  possible  to  accomplish,  but 
a  little  practical  experience  is  quite  useful  toward  this  end.  Much  distortion 
of  the  image  will  occur  unless  the  tube  is  placed  from  eighteen  to  twenty-four 
inches  from  the  plate.  For  picturing  limited  areas  it  is  often  convenient  to 
use  very  small  plates,  which  may  be  directly  applied,  by  sticking  plaster  or 
other  means,  to  the  skin.  If  the  part  does  not  lend  itself  well  to  the  use  of 
a  plate,  flexible  films  may  be  used  sometimes  with  advantage;  small  pieces  of 
such  films,  done  up  in  black  paper  and  then  in  rubber  tissue,  may  be  used  m 
the  interior  of  the  mouth,  and  thus  excellent  pictures  of  the  teeth  may  be 
obtained. 

The  Shoulder-joint. — One  of  the  most  troublesome  parts  to  take  is  the 
shoulder-joint.  It  is  necessary  that  the  head  of  the  humerus  should  be  firmly 
pressed  against  the  plate.  The  patient  should  lie  upon  his  back  on  the  taUe^ 
the  forearm  of  the  affected  side  should  be  placed  across  the  chest,  with  the 
fingers  upon  the  opposite  clavicle.  It  is  well  to  surround  the  arm  and  the  body* 
with  a  few  turns  of  bandage.  The  patient  is  then  rolled  over  toward  the 
affected  side  until  the  shoulder  is  firmly  pressed  against  the  plate ;  the  position 
must  be  maintained  by  firm  cushions  or  sand  bags  placed  under  the  oppoeiti- 
shoulder  and  back.  The  pelvis  may  also  be  rotated  in  the  same  direction,  ani 
supported  by  a  cushion ;  a  small  cushion  may  be  used  to  support  the  head. 
The  tube  should  bo  placed  about  fifteen  inches  above  the  shoulder. 

The  Collar-bone. — The  patient  should  lie  upon  his  face;  the  arini 
should  be  permitted  to  hang  down  on  eitlier  side  of  the  table.  The  side  el 
the  face  should  rest  upon  the  table;  no  pillow  should  be  used.  The  jJltB 
should  be  beneath  the  collar-bone,  and  the  center  of  the  anode  of  the  tulu 
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be  above  tbe  middle  of  the  collar-bone  and  distant  eighteen  inches 
or  tnoie. 

The  Cesvical  Spine, — The  cervical  spine  mnv  he  pictured  by  placing  the 
mtiiiit  upon  his  side  with  the  plate,  whicli  will  imnally  inchide  a  portion  of 
tk  lieadj  resting  finnlv  against  the  neck  and  the  side  of  the  face*  The  plate 
maf  srimetiiuea  be  siiji ported  upon  a  block  nf  ^vood  an  inch  or  more  high. 

The  Thorax* — The  patient  may  lie  either  upon  his  chest  or  upon  his  backj 
it'cordiag  to  the  anatomical  situation  of  the  lesion  which  it  is  desired  to  show. 
In  order  to  avoid  distortion  the  tube  shoidd  be  placed  as  far  away  as  is  con- 
Mmt  with  a  fairly  short  exposnre.  The  elbow  may  be  most  conveniently 
pidiired  by  seating  the  patient  iipon  a  low  chair  at  the  side  of  the  table,  ami 
arranging  the  limb  npon  the  table  as  may  seem  best  to  suit  the  individual  case* 
Tbe  sflnie  is  tnie  of  the  forearm  and  hand. 

Shxk  anb  Kidney  Rkgiopt* — Pietiires  intended  to  show  the  lower  dorsal 
jitj^l  bimhar  vertebra?  and  the  pelvis  are  best  taken  with  the  patient  lying  upon 
lii^kck:  the  head  should  be  well  raised  from  the  table  with  pillows;  the  thighs 
glimiM  be  flexed  upon  the  pelvis  and  the  knees  strongly  flexed  U|wn  the  thighs, 
thily  by  maintiiining  such  a  position  as  this  is  it  possible  in  the  average  ease 
laitvercome  the  normal  lordosis  of  the  lumbar  spine  and  to  bring  the  back  into 
firm  contact  with  the  plate.  This  position  is  rather  tiresome*  It  may  be 
tnatDtained  without  effort \v  passing  a  long  trunk  strap  across  the  front  of  the 
Imees;  either  end  of  the  strap  is  attaclied  to  the  table  beyond  the  patient's  head ; 
or  the  strap  may  be  passc^d  around  the  head  end  of  the  table,  drawn  tight 
mm  the  knees^  and  btiekled.  The  knees  are  thus  firmly  supported.  The 
iMonunal  movements  of  respiration  may  be  controlled  by  a  folded  sheet  drawn 
firmly  across  the  belly.  The  tube  should  be  placed  at  least  a  foot  away  from 
tie  surface  of  the  abdomen,  with  the  anode  over  the  middle  line  of  the  body 
Mid  opposite  to  that  part  which  it  is  desired  to  show  most  clearly  in  the  pic- 
ture. When  seeking  to  detect  atone  in  the  kidney  the  anode  is  placed  over 
the  middle  line  of  the  body,  midway  between  the  nmbilieiis  and  the  ensiform 
cartilage.  The  surface  of  the  anode  is  directed  toward  the  patient's  head, 
ind  at  an  angle  of  from  forty-five  to  sixty  degrees  with  the  horizontal.  The 
n^  of  compression  of  the  abdomen  hy  a  metal  cylinder  and  a  diaphragm  is 
str^injrly  recommended  by  many  observers,  tlie  advantages  being:  (1)  Secondary 
np  from  the  walls  of  the  tube  and  from  the  tissues  are  avoided;  (2)  the 
iliirkncss  of  tissue  to  be  penetrated  is  diminished;  (3)  haziness  of  outline 
Wi  respiratory  movements  is  prevented;  (4)  the  exposures  may  be  shorter. 
Before  taking  the  picttire  the  b<>wels  and  stomach  shoidd  be  thoroughly  emptied. 

The  Ilip^.roiNT,^ — In  order  to  picture  the  hip-joint  the  patient  should  lie 

hi  iipnn  his  back,  with  the  thighs  extended.     The  plate  is  placed  beneath  the 

I  bip  Bmi  the  tube,  with  its  anode  directly  above  the  head  of  the  femur,  at  a 

disttnce  of  twelve  inches  or  more  from  the  skin.     In  case  it  is  desired  to  show 

I  ki'tli  tiip- joints  in  any  patient  larger  than  a  ten-year-old  child,  it  is  better  to 

,  pidure  each  hip-joint  separately,  for  if  the  tube  is  placed  in  the  middle  line 
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of  the  body  with  the  intention  of  showing  both  hips  upon  the  same  plate,  con- 
siderable distortion  will  result  which  might  lead  to  an  error  in  diagnosis  imktf 
the  tube  were  placed  so  far  away  as  to  render  an  unduly  long  exposure  neces- 
sary. The  shaft  of  the  femur  may  be  arranged  over  the  plate  in  such  a  position 
as  seems  best  suited  to  the  individual  case. 

Knee,  Leo,  and  Foot. — The  knee-joint  is  best  pictured  from  the  side,  in 
most  instances ;  the  patient  lies  upon  the  table  upon  his  side,  with  the  limb  to 
be  pictured  next  the  table.  It  is  best  to  strap  the  limb  to  the  table  quite  firmly. 
The  knee  may  be  moderately  flexed  upon  the  thigh.  The  anode  of  the  tube 
should  be  directly  over  the  plane  of  the  articulation.  The  bones  of  the  kg 
may  be  very  well  shown  by  a  side  view  in  either  direction.  Th^  deformity  of 
Pott's  fracture  is  sometimes  best  shown  by  a  picture  taken  from  before  back- 
ward, with  the  heel  resting  upon  the  plate.  The  ankle-joint  and  the  bones  of 
the  foot  may  be  arranged  in  one  of  a  variety  of  positions  used  to  meet  the 
needs  of  the  particular  case. 

(a)  The  Fluoroscope 

In  surgical  work  the  fluoroscope  furnishes  far  less  valuable  diagnostic  aid 
than  do  radiographs.  In  the  medical  diagnosis  of  the  heart  and  lungs  mere 
broad  differences  in  the  density  of  shadows  are  all  that  is  needed ;  in  surgery, 
on  the  other  hand,  details  are  necessary  in  the  picture,  and  these  the  fliioro- 
scope  fails  to  reveal.  One  may  entirely  fail  to  recognize  a  fractun?  througb 
the  fluoroscope,  which  shows  with  entire  clearness  in  a  radiograph.  To  recog- 
nize through  the  fluoroscope  the  finer  details  of  bone  structure,  foci  of  disease 
in  bone,  and  the  like,  is  quite  impossible.  Metallic  foreign  bodies  embedded 
in  the  tissues  can  often  be  seen  and  located  with  the  fluoroscope,  but  not  nearly 
so  well  as  by  a  radiograph. 

In  using  the  fluoroscope  the  room  should  be  darkened,  and  the  observer 
should  remain  in  the  darkened  room  for  several  minutes.  Some  fonn  of 
interrupter  should  be  used  which  gives  a  steady  illumination  of  the  tube^ 
the  Wehnelt  interrupter  answers  the  purpose  well.  A  tube  should  be  selected 
such  that  the  rays  are  of  a  proper  penetrating  quality  for  the  part  of  the  body 
to  be  looked  at.  For  the  thinner  parts  of  the  body  a  tube  of  far  less  pene^ 
tration  is  required  than  if,  for  example,  we  desired  to  examine  the  head  or 
the  adult  hip.  In  order  to  get  the  best  effect  the  fluorescent  screen  shooM 
be  placed  as  near  the  lesion  which  we  wish  to  see  as*  possible,  and  the  tabe 
should  be  as  near  tlic  interposed  part  of  the  body  as  is  consistent  with  safety 
from  electric  shocks.  The  examination  need  never  last  long  enough  to 
produce  a  burn.  Tlie  part  should  be  examined  from  several  different  direc* 
tions,  for  by  this  means  a  fracture  or  foreign  body  may  be  detected  whiA 
would  otherwise  escape  notice.  My  own  experience  in  the  use  of  the  fluoroscope 
has  been  so  disappointing  and  the  results  so  unreliable  that  I  seldom  use  il 
except  as  a  rough  preliminary  means  of  diagnosis  in  examining  for  fractUTQ 
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or  the  presence  of  foreign  bodies,  or  to  try  to  determine  if  the  eflForts  at  reduc- 
tion of  fractures  have  been  successful  after  the  retaining  splints  have  been 
applied. 

(b)  TuE  Making  of  X-bay  Pictures  and  the  Development  of  the 

Photographic  Plate 

Any  quick  photographic  plate  answers  well  for  taking  X-ray  pictures; 
personally,  I  have  found  that  the  Cramer  X-ray  plates  are  entirely  satisfactory. 
The  plates  should  be  purchased  in  small  numbers,  so  that  they  may  be  fresh, 
and  should  be  put  in  the  containing  envelopes  shortly  before  they  are  to  be 
used.  If  left  for  weeks  in  the  envelopes  a  peculiar  change  occurs  in  the  film, 
causing  a  mottled  and  imi)erfect  negative.  The  plates  should  be  kept  in  a  room 
a8  far  away  from  the  X-ray  machine  as  possible,  or,  if  kept  close  by,  they 
should  be  inclosed  in  a  leaden  box.  Any  of  the  developers  now  popular 
answer  very  well  for  X-ray  pictures,  such  as  pyro,  nietol,  hydrochinon,  eichono- 
gen,  rodinal,  glycin,  etc 

Inasmuch  as  strong  contrasts  are  desirable  in  X-ray  pictures,  what  is  known 
as  a  contrast  developer  is  useful.  I  have  found  that  hydrochinon  gives  good 
results,  the  formula  is  as  follows : 

I.  Hydrochinon   o j ; 

Sodium  sulphite    5vj ; 

Potassium  bromid 3ss.-3j ; 

Water 5lxv. 

II.  Sodium  carbonate   5vj ; 

Water 51xv. 

Equal  portions  of  Xo.  I  and  Xo.  II  are  mixed  to  form  the  developer. 
If  there  is  reason  to  believe  that  a  plate  is  overexposed,  a  diluted  developer 
should  be  used  or  more  broniid-of-potassium  solution  may  be  added.     When 
developing  pictures  of  kidney  stones  or  of  the  hip-joint  and  pelvis,  it  is  well  to 
use  a  weak  developer  on  account  of  the  possible  danger  of  ruining  the  negatives, 
which  cannot  immediately  be  replaced  without  risk  to  the  patient.     To  avoid 
the  danger  of  fogging  an  important  plate  it  is  well  to  carry  on  the  development 
in  absolute  darkness,  only  exposing  the  plate  to  the  red  light  from  time  to  time 
nwmentarily  in  order  to  judge  how  the  development  j)roceeds.     For  the  devel- 
opment of  hip-joint,  spine,  and  pelvis  cases,  from  ten   to  fifteen  minuter  is 
cnongh;  for  thinner  parts  of  the  body,  from   six  to  ten  minutes,   according 
to  what  is  desired  to  show.     If  it  is  desired  to  show  with  the  greatest  clearness 
the  structure  of  bone  and  to  blot  out  the  soft  parts  a  form  of  negative  very 
popolar  for  purposes  of  exhibition,  lantern  slides,  etc.,  the  development  should 
he  carried  to  a  point  where  the  bones  themselves  appear  distinctly  dark  and  the 
soft  parts  can  scarcely  be  distinguished  from  the  imcovcred  portion  of  the  plate. 
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If,  on  the  other  hand,  the  soft  parts  as  well  as  the  bones  are  to  be  pie- 
served  on  the  negative,  and  in  all  cases  when  the  radiograph  is  to  be  viewed 
in  the  stereoscope,  a  more  useful  and  interesting  picture  will  be  obtained  by 
stopping  the  development  while  the  soft  parts  are  still  quite  a  little  lighter 
than  tlieir  surroundings  and  the  bones  are  gray  but  perfectly  distinct. 

In  this  description  it  is  assumed  that  the  exposure  has  been  sufficiently  long; 
otherwise,  no  amount  of  development  will  serve  to  bring  out  detail,  which  is 
simply  not  there. 

A  good  average  negative  will  be  produced  by  carrying  on  the  development 
until  the  plate  becomes  opaque  when  held  up  before  the  source  of  red  light 

The  use  of  the  so-ealled  "  acid-hypo  "  bath,  which  hardens  the  gelatin  film 
and  prevents  the  most  annoying  accident,  known  as  "  frilling,"  is  well  worth 
the  additional  trouble  involved  in  its  preparation.  In  summer  it  is  almost 
essential. 

WTiile  those  unaccustomed  to  the  examination  of  X-ray  negatives  sometimes 
find  it  difficult  to  appreciate  what  they  represent,  and  it  is  therefore  necessary 
to  prepare  prints  or  positives,  yet  much  of  the  value  of  the  radiograph  is 
thereby  lost  unless  the  printing  is  in  painstaking  and  skillful  hands.  I  have 
been  unable  to  get  professional  photographers  to  do  this  work  well,  and  there- 
fore do  it  myself  when  I  must,  but  the  surgeon  rarely  has  sufficient  time  to 
devote  to  this,  and  must  put  it  into  the  hands  of  another. 

Satisfactory  prints  of  plates  showing  kidney  and  ureteral  stones  are  espe- 
ciallj'  hard  to  make.  The  different  portions  of  the  body  are  inevitably  pene- 
trated to  different  degrees ;  and,  in  order  that  every  portion  of  the  plate  should 
be  printed  to  the  proj)er  density,  it  is  necessary  to  use  screens  of  tissue  paper 
when  ])rinting  by  daylight. 

The  pro|)er  arrangement  of  these  screens  for  a  given  case  must  be  learned 
by  experience. 

(c)   Stereoscopic  Radiography 

The  advantages  of  looking  at  pictures  stereoscopically  are  several.  A  single 
X-ray  plate  shows  the  shadow  of  the  object  pictured  projected  on  one  plane,  and 
thus  the  true  relations  of  i)oints  situated  in  other  places  are  lost  In  order, 
then,  to  determine  the  position  of  a  foreign  body — a  bullet,  for  example- 
embedded  in  a  limb,  several  methods  are  open  to  us.  We  may  take  two  pic- 
tures through  planes  at  right  angles  to  one  another,  and  by  a  series  of  meas- 
urements from  fixed  points  on  the  surface  of  the  limb  we  may  determine  the 
actual  position  of  the  bullet ;  or  we  may  take  two  pictures  of  the  object  thronj^ 
planes  separated  from  one  another  by  angles  less  than  a  right  angle,  and  bt 
observing  the  differences  in  size  or  situation,  or  both,  of  the  projected  shadow 
of  the  bullet  on  the  plate,  wo  may  by  a  mathematical  calculation,  more  or  leal 
simple,  determine  the  position  of  the  bullet  in  the  body. 

The  yerv  ingenious  localizer  of  Mr.   Mackenzie  Davidson  is  based  upoa 
this  princij)le.     If,  howe\er,  we  take  two  ])ictures  of  the  bullet  upon  two  sepr 
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rate  plates  from  two  points  of  view  separated  by  a  distance  equal  to  the  dis- 
tance between-  the  visual  axes  of  the  two  eyes,  the  points  of  view  being  in  a 
plane  parallel  with  the  surface  upon  which  the  shadows  are  projected — i.  e., 
the  plane  of  the  photographic  plate — the  distance  being  in  this  case  about  two 
inches  and  a  half,  and  then  view  the  two  radiographs  in  a  stereoscope,  the 
two  images  will  combine  to  form  a  single  picture,  and  the  image  of  the  bullet 
rill  be  seen  in  its  relations  to  the  bones,  the  surrounding  soft  parts,  and  the 
iin  with  sufficient  clearness  to  cut  down  upon  it  without  further  calculation 
other  than  such  as  may  be  furnished  by  our  anatomical  knowledge.  This 
quality  of  stereoscopic  radiographs  which  permits  us  to  see  structures  at  dif- 
ferent depths  in  perspective  is  of  great  value,  also,  in  the  diagnosis  of  the 
deformities  following  fractures  and  dislocations,  and  in  the  recognition  of 
the  gross  pathological  changes  taking  place  in  diseases  and  tumors  of  bones. 

Whoever  has  attempted  to  recognize  the  exact  amount  and  character  of 
the  displacement  in  a  recent  case  of  fracture  from  a  single  X-ray  picture,  or 
c?en  from  two  pictures  taken  from  different  points  of  view  and  looked  at 
separately,  must  frequently  have  suffered  vexatious  disappointment. 

On  the  other  hand,  stereoscopic  pictures  of  fractures  show  the  relative 
positions  of  the  displaced  fragments  in  a  very  satisfactory  manner.  The  exact 
relations  of  the  bones  of  a  dislocated  joint  are  seen  with  great  clearness.  The 
limits,  and  often  the  character,  of  tumors  growing  from  or  attached  to  the 
bones  may  usually  be  clearly  appreciated.  The  situation  of  sequestra  and  of 
tubercular  foci  in  bone  can  sometimes  be  seen  in  a  satisfactory  way. 

Apparatus  for  Taking  Stereoscopio  Pictures. — In  order  to  take  stereoscopic 
I-ray  pictures  certain  mechanical  aids  are  necessary. 

First,  a  device  which  permits  the  X-ray  tube  to  be  moved  a  measured  dis- 
tance in  a  horizontal  or  vertical  plane,  so  that  the  two  pictures  may  be  taken 
from  separate  p>ints  of  view  in  the  same  plane,  distant  from  one  another  two 
inches  and  a  half,  equivalent  nearly  to  the  distance  between  the  pupils  of  the 
two  eyes.  In  other  words,  the  principle  is  the  same  as  is  used  in  taking  ordi- 
Btr}'  stereoscopic  photographs  by  means  of  lenses.  By  this  means,  as  in  ordi- 
nary binocular  vision,  we  get  the  impression  of  depth  or  perspective  when 
vieving  a  solid  object  having  points  in  more  than  one  plane.  As  applied  to 
ndiography,  we  use,  of  course,  no  lens;  but,  after  having  taken  one  picture, 
»e  displace  the  tube  two  inches  and  a  half,  the  movement  being  made  parallel 
to  the  surface  of  the  photographic  plate,  and  make  a  second  exposure.  The 
Kcond  device  is  used  to  enable  us,  after  taking  one  picture,  to  remove  the 
aposed  plate  and  to  substitute  for  it  another,  which  shall  occupy  exactly  the 
ame  position  as  the  first  did,  and  that  without  disturbing  the  object  to  be  pic- 
MwL  For  holding  the  X-ray  tube  above  the  body  of  the  patient  and  permit- 
ng  the  movement  of  the  tube  through  a  measured  distance,  I  find  the  fol- 
wing  apparatus  convenient : 

A  heavy  cylindrical  bar  of  hard  wood,  two  inches  in  diameter,  is  fixed  ver- 
ally  to  one  side  of  the  table.     This  bar  may  be  moved  vertically  a  measured 
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distance,  or  horizontally  from  one  end  of  the  table  to  the  other,  and  may, 
moreover,  be  rotated  on  a  vertical  axis  and  fixed  in  any  desired  position  bj 
means  of  a  friction  clamp  fastened  to  a  traveling  block,  which  slides  in  hori- 
zontal grooves  along  the  side  of  the  table.  Two  other  sliding  blocks,  one  oo 
either  side,  serve  as  guides  to  any  predetermined  position  of  the  first.  From  the 
upper  end  of  this  vertical  arm  there  extends  a  horizontal  arm  of  wood  laog 
enough  to  permit  the  X-ray  tube  to  be  suspended  from  it  by  means  of  a  heavy 
wooden  clamp  over  any  point  across  the  width  of  the  table.  This  horizontal 
arm  is  scaled  in  inches,  so  that  the  clamp  which  carries  the  tube  can  be  moved 
along  it  a  measured  distance.  The  clamp,  also  of  wood,  hangs  vertically 
do^vnward  from  the  horizontal  arm,  and  at  its  lower  end  bears  a  pair  of  grooved 
jaws  padded  with  rubber,  so  placed  that  when  the  horizontal  arm  is  at  rigbt 
angles  with  the  long  axis  of  the  table  the  X-ray  tube  is  very  firmly  held  with 
the  plane  of  the  anticathode  at  an  angle  of  forty-five  degrees  with  the  surface 
of  the  table,  and  with  the  long  axis  of  the  tube  parallel  with  the  long  axis  d 
the  table.  The  construction  of  this  gallows  frame,  as  it  may  be  called,  is  of 
hard  wood,  and  very  heavy  for  the  sake  of  rigidity.  Metal  should  be  avoided 
as  far  as  possible  in  its  construction.  The  vertical  arm  is  so  graduated  in 
inches  that  the  observ^er  may  read  at  a  glance  the  distance  from  the  center  <rf 
the  anticathode  of  the  table  to  the  photographic  plate  beneath  it  on  the  table 
(see  Fig.  130).  The  rotation  of  the  whole  gallows  frame  upon  a  vertical 
axis  is  very  convenient.  By  means  of  this  device  the  tube  may  be  accurately 
adjusted  over  any  desired  point  of  the  table.  The  horizontal  arm  may  thai 
be  rotated  to  a  position  which  permits  the  patient  to  get  upon  the  table  with- 
out risk  of  injuring  the  apparatus.  After  the  arrangement  of  the  patient  upon 
the  table,  the  gallows  may  be  rotated  to  its  former  position  and  the  exposure 
made. 

The  second  device  necessary  permits  the  removal  of  the  photographic  plate 
from  beneath  the  patient  and  the  substitution  of  a  second  photographic  plate 
without  moving  the  patient.  For  those  who  desire  seriously  to  interest  them- 
selves in  practical  radiography,  the  possession  of  a  special  table  adds  greatly 
to  the  convenience  of  the  operator.  I  have  found  a  table  constructed  upon 
the  following  plan  convenient:  The  table  is  made  of  hard  wood,  built  heavily 
for  the  sa^vc  of  stability.  It  is  6  feet  long,  19^  inches  wide,  and  34^  inches  high^ 
and  is  supported  upon  eight  strong  wooden  legs.  The  upper  surface  of  the 
table  contains  three  rectangular  openings,  one  in  the  center  of  the  table  and  one 
at  either  end.  These  openings  are  I7f  inches  long  and  14^  inches  wide.  This 
corresponds  to  the  size  of  fourteen  by  seventeen  X-ray  plates  in  their  envel- 
opes. Over  the  entire  top  of  the  table  is  stretched  a  sheet  of  pegamoil 
with  a  canvas  backing,  held  under  tension  by  a  row  of  brass-headed  tacks  around 
the  edge  of  each  opening,  and  further  by  a  half-round  molding  nailed  to  tho 
edge  of  the  table.  The  solid  portions  of  the  upper  surface  of  the  table  arc 
padded  with  a  sheet  of  felt,  slightly  thicker  than  an  X-ray  plate  included  tSM 
its  envelopes. 
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Beneath  the  table,  and  corresponding  accurately  in  size  and  situation  to  the 
[)ening8  above  described,  are  three  wooden  plate  carriers,  which  slide  verti- 
illy  up  and  down  in  suitable  guides  (see  Fig.  130).  Each  carrier  is  raised 
nd  lowered  by  means  of  strong  wooden  supports  beneath  the  table  arranged  in 
he  form  of  a  to^le-joint  When  the  elbow  of  the  joint  is  straightened,  the 
[late  carriers  are  raised  and  pressed  firmly  upward  against  the  pegamoid  cOv- 
ffing  of  the  table.  When  bent,  the  plate  carriers  descend  and  permit  the  intro- 
duction or  removal  of  the  photographic  plates.  A  suitable  space  is  provided  for 
this  purpose  at  one  side  of  the  table. 

The  position  of  the  plates  upon  the  carriers  is  accurately  fixed  by  means 
of  wooden  kits  of  different  sizes.  The  lower  limbs  of  the  toggle-joints  are 
pivoted  beneath  the  table  upon  a  heavy  iron  bar,  which  extends  the  whole  length 
of  the  table.  The  weight  of  the  patient's  body  overlying  the  carriers  is  thus 
finnly  supported.  Upon  the  pegamoid  surface  of  the  table  the  position  of  the 
several  sizes  of  plates  is  clearly  marked  by  shallow  grooves  in  the  cloth  cor- 
responding to  the  situation  of  the  plates  beneath.  The  part  to  be  pictured 
inay  thus  be  arranged  upon  the  surface  of  the  table  with  reference  to  the  under- 
lying plate.  Along  either  border  of  the  table,  and  below  the  level  of  its  upper 
wrface,  three  pairs  of  metal  knobs  or  buttons  are  fastened  opposite  to  each 
opening.  To  these  buttons  thin  leather  straps  are  affixed  at  pleasure.  They 
may  be  buckled  across  the  part  to  be  pictured,  thus  securing  complete  immobil- 
ity during  the  exposure. 

For  those  who  do  not  possess  a  special  table  the  following  device  is  inex- 
pensive and  fairly  satisfactory.  Upon  a  framework  of  planking,  two  feet  long 
nd  as  wide  as  the  table  which  is  to  be  used  for  taking  radiographs,  are  nailed 
two  little  cleats  or  strips  of  wood,  a  quarter  of  an  inch  high,  running  crosswise 
from  one  side  of  the  planking  to  the  other,  separated  by  a  distance  a  little 
greater  than  the  width  of  the  envelope  which  inclosed  that  size  of  photographic 
plate  which  is  to  be  used.  Across  the  top,  from  one  strip  of  wood  to  the  other, 
is  tacked  a  sheet  of  stiff  fiber  paper,  as  it  is  called.  A  shallow  wooden  drawer 
or  plate  carrier  is  made  of  such  a  size  and  depth  that  it  slides  easily  in  and 
out  between  the  strips  of  wood  and  beneath  the  fiber  cover. 

Kethoda  of  Taking  Stereoacopio  Pictnrea. — ^The  part  to  be  radiographed  is 
jJaced  upon  the  fiber  covering;  the  plate  in  its  envelope  is  then  put  into  the 
wooden  drawer,  which  can  be  easily  inserted  beneath  the  fiber  cover.  A  pic- 
tore  having  been  taken,  the  drawer  is  pulled  out,  the  plate  removed,  a  new  plate 
inserted  beneath  the  part  to  be  pictured,  and  a  second  picture  taken.  It  is 
wmetimes  necessary,  and  usually  wise,  to  hold  the  part  to  be  pictured  abso- 
lutely quiet  by  strips  of  adhesive  plaster  stuck  to  the  skin  of  the  patient  and 
to  the  table. 

If  the  tube  has  been  moved  horizontally  two  inches  and  half  after  taking 
the  first  picture,  the  two  negatives,  when  developed,  constitute  stereoscopic  pic- 
toiea,  and  may  be  at  once  viewed  in  the  reflecting  stereoscope. 

Another  method  of  taking  stereoscopic  pictures  is  to  have  a  plate  holder 
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so  constructed  that  one  lialf  the  contained  photographic  plate  is  shielded  from 
the  action  of  the  rays  by  a  heavy  sheet  of  metal.  After  exposing  one  half  the 
plate,  that  half  is  shielded  by  the  metal  screen  and  the  other  half  is  brou^ 
beneath  the  patient 

The  tube  is  moved  a  suitable  distance,  and  a  second  exposure  is  made. 
The  two  pictures  thus  lie  side  by  side  upon  the  same  plate,  and  may  be  copied  in 
a  reduced  size,  and  viewed  as  positives  on  glass  or  paper  in  a  refracting  stereo- 
scope. 

Apparatus  for  Viewing  Stereoscopic  Badiograplis. — ^For  viewing  stereoseopie 
radiographs  two  forms  of  apparatus  may  be  used :  First,  the  Wheatstone  Re- 
flecting Stereoscope,  w^hich  permits  us  to  examine  X-ray  negatives  of  any  size 
immediately  after  they  have  been  developed.  Manifestly,  a  great  saving  of 
time,  for  it  is  possible  to  examine  the  plates  in  a  stereoscope  within  an  hour 
of  the  time  they  have  been  taken,  or  the  negatives  may  be  reduced  in  size  to 
three  and  a  quarter  by  four  inches,  mounted  side  by  side,  viewed  as  positives 
on  glass  or  on  paper  in  the  refracting  stereoscope  in  common  use. 

The  principle  of  the  Wheatsone  Reflecting  Stereoscope  is  as  follows:  Two 
rectangular  plane  mirrors  are  fixed  upon  a  suitable  wooden  frame,  so  that  tw 
of  their  edges  being  in  contact,  their  surfaces  stand  at  an  angle  of  ninety 
degrees  to  one  another. 

If,  now,  an  observer  places  his  eyes  on  either  side  of  the  apex  of  the  angle 
made  by  the  mirrors,  and  if  stereoscopic  pictures  of  any  object  be  placed  one 
opposite  each  mirror,  the  surface  of  the  picture  making  an  angle  of  forty-five 
degrees  with  the  planes  of  the  mirrors,  the  observer  will  see  the  reflected  image 
of  the  right-hand  picture  with  his  right  eye  and  the  image  of  the  left-hand  pic- 
ture w^ith  his  left  eye.  And  if  the  adjustments  are  suitable,  the  brain  will 
combine  the  two  images  into  a  single  image,  which  will  appear  in  relief.  This 
principle  may  be  utilized  for  viewing  radiographs  in  two  ways.  Prints  may 
be  made  from  stereoscopic  X-ray  negatives  and  placed  one  upon  either  side 
of  the  mirrors.  The  advantage  of  this  method  is  that  a  very  simple  form  of 
apparatus  answ^ers  perfectly.  Two  pieces  of  plane  glass  mirror  stuck  together 
along  one  straight  edge  and  placed  upon  a  table  at  right  angles  to  one  another, 
with  the  apex  of  the  angle  directed  toward  the  observer's  eyes,  answers  as  well 
as  anything. 

The  photographic  prints  are  placed  one  on  either  side,  supported  by  a 
grooved  block  of  wood.     Daylight  furnishes  a  satisfactory  illumination. 

The  disadvantages  are,  the  time  and  trouble  necessary  for  the  preparation 
of  the  prints,  the  inability  to  view  the  pictures  for  at  least  forty-eight  hours 
after  they  have  been  taken,  and  the  loss  of  detail  which  occurs  when  printing 
on  paper  from  X-ray  negatives,  unless  unusual  care  and  skill  are  used  in  ti» 
process. 

Second,  the  original  X-ray  negatives  may  be  viewed  by  transmitted  li^t 
in  the  Wheatstone  Reflecting  Stereoscope.  The  advantages  of  this  methoc 
are  that  the  stereoscopic  effect  is  appreciated  in  a  very  satisfactory  manner 
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that  none  of  die  details  are  lost;  that  the  plates  may  be  Tiewed  in  the  stereo- 
scope immediately  after  developnientj  within  one  hour  after  tlie  time  the  pic- 
tiires  are  taken,  a  practical  advantage  of  great  oonseqiienee  in  cases  of  recent 
fiactures  and  dislocations.  And  in  cases  where  foreign  bodies  are  to  be  detected 
aad  located,  the  time  and  trouble  of  preparing  the  prints  are  saved.  The  dis- 
advantages are  that  a  somewhat  more  expensive  and  coTnplieated  apparatus  is 
nwfssary  to  produce  satisfactory  results.  The  plates  must  be  illuminated  by 
H  source  of  artificial  light  placed  on  either  side  of  the  plane  mirrors.  The 
light  a  Hist  he  diilused;  hence,  it  is  necessary  to  interpose  in  front  of  each  light 
a  ecteen  rif  ground  glass  or  opal  glass.  In  front  of  the  screen  on  cither  side 
are  placed  the  X-ray  negatives.  The  center  of  each  negative  should  be  nearly 
opp^ite  the  apex  of  the  angle  made  by  the  mirrors. 

Tins  iipparatus  may  be  constructed  in  a  simple  form  at  a  cost  of  less  than  five 
dollars.  The  mirrors,  six  inches  square  or  thereabouts,  may  be  set  in  grooves 
onii  Hock  of  wood;  other  grooved  blocks  of  wood  may  l>e  placed  on  either  side 
to  hold  the  plates  and  the  pieces  of  ground  glass.  Two  electric-light  bidbs  or  two 
oil  IflTiips,  one  on  either  side,  serve  as  a  source  of  light  Any  ordinary  desk 
*)r  tttUe  furnishes  a  level  base  for  the  entire  apparatus.  The  smallest  prac- 
tical experience  only  is  necessary  to  arrive  at  a  knowledge  of  the  best  relative 
poeititins  of  the  several  portions  of  the  stereoscope.  In  order  to  obtain  the 
wv  k'St  effects,  a  souiewhat  costly  and  elaborate  mechanism  is  desirable* 
Witli  the  apparatus  already  described,  the  diffused  light  of  the  room,  together 
vlth  reflections  and  shudows  of  one  sort  or  another,  sen^e  to  obscure  to  some 
dc^rte  tlie  finer  shades  uf  different  density  in  the  X-ray  negatives;  and  since 
the  pmiier  interpretation  of  these  slight  differences  is  often  of  great  consequence 
m  die  diagnosis,  any  device  which  serves  to  preserve  these  qualities  of  the 
nngntives  as  perceived  by  the  eye  is  a  distinct  advantage. 

I  bave  foimd  that  inclosing  the  whole  apparatus  in  a  nearly  light-tight  box 
SPfrts  this  purf)OSe  welL  A  small  square  aperture  is  left  in  front  of  the  box 
opposite  the  af»ex  of  the  angle  made  by  the  mirrors  through  which  the  observer 
Wh.  The  Fohuer  and  Schwing  Manufacturing  Company,  of  Xew  York,  have 
made  for  me  a  stereoscope  of  this  kind.     Its  construction  is  as  follows: 

Abea%7  framework  of  wood,  five  feet  in  length  and  one  foot  wide,  serves 
isakae  for  the  apparatus.  The  framework  bears  njx>n  its  surface  polished 
wooden  tracks,  upon  which  rest  wooden  blocks  bearing  tracks  at  right  angles 
to  fhfjse  beneath.  The  several  parts  of  the  apparatus  bear  upon  these  tracks, 
thm  pf^rniitting  motions  in  two  directions — namely,  along  the  length  of  the 
fl&nk  and  at  right  angles  thereto.  The  mirrors  in  tlie  center  and  the  plate 
'  iiJders  iijxjn  either  side  are  inclosed  in  a  light-tight  box  of  w<mx1  and  leather* 
■  -in  orifice  four  inelics  and  a  half  square  is  left  in  front  of  the  box  opjwsite 
P*^  **pt*x  of  the  angle  made  by  the  mirrors.  The  ]»late  holders  [>ermit  the  use 
^  plates  measuring  eleven  by  fourteen  inches  and  eight  by  ten  inches.  In 
sdditioo  to  the  horizontal  movements,  the  plate  holders  may  l>e  moved  vertically 
J^P  ajid  ilmm  by  means  of  a  rack  and  pinion.    These  movements  of  the  plate 
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holders  in  three  planes  permit  any  desirable  adjustment  to  be  made.  The 
interior  of  this  central  portion  of  the  apparatus  is  painted  a  dead  black.  Upon 
either  side  opposite  to  the  plate  holders  is  a  sheet-iron  box  lined  with  opd 
glass,  and  containing  twelve  sixteen-candle  power  electric-light  bulbs.  These 
may  be  illuminated  in  groups  of  six.  The  sides  of  the  boxes  toward  the  plate 
holders  contain  a  groove  for  the  reception  of  a  sheet  of  opal  glass,  ground  glass, 
or  colored  glass ;  or,  by  a  combination,  the  light  may  be  passed  through  col- 
ored glass  and  ground  or  opal  glass  at  will.  When  using  the  apparatus,  the 
negatives  are  placed  in  the  frames,  the  lights  are  turned  on,  and  the  obsener 
places  his  eyes  in  front  of  the  window  in  the  center  of  the  mirror  box.  The 
images  are  tlien  seen  in  the  two  mirrors  with  the  right  and  left  eyes  respectively. 
By  moving  the  mirrors  a  little  away  from  or  toward  the  eyes,  the  two  images 
unite  and  form  a  single  stereoscopic  picture,  the  stereoscopic  effects  produced 
with  this  apparatus  leaving  nothing  to  be  desired. 

Another  method  of  viewing  stereoscopic  X-ray  pictures  is  to  photograph 
the  two  negatives  in  a  reducing  camera.  The  pictures  should  be  reduced  to 
lantern-slide  size — viz.,  three  inches  and  a  quarter  by  four  inches — thus  two 
positives  on  glass  are  produced.  These  are  then  mounted  side  by  side  on  a 
plain  glass  backing,  and  are  viewed  most  conveniently  in  a  refracting  stereo- 
scope inclosed  in  a  bellows.  In  order  to  produce  the  best  effects,  a  piece  of 
ground  glass  should  be  inserted  between  the  pictures  and  the  source  of  light 

The  Folmer  and  Schwung  Manufacturing  Cpmpany  have  made  for  me  a 
refracting  stereoscope  which  answers  the  requirements  exceedingly  well. 

Method  of  Prodncing  X-ray  Pictures. — ^For  the  production  of  X-ray  pictures 
to  be  viewed  in  the  refracting  stereoscope,  the  methods  used  for  the  making  of 
lantern  slides  answer  well.  Slow  plates  should  be  used,  three  inches  and  a 
quarter  by  four  inches  in  size,  and  to  get  the  greatest  amount  of  detail,  a  small 
diaphragm  and  a  long  exposure,  about  one  hour  for  ordinarily  dense  nega- 
tives, with  skylight  reflected  from  a  mirror  on  a  cloudy  day  and  passed 
through  a  sheet  of  ground  glass.  A  developer  giving  great  contrast  and  sIott 
development,  hydrochinon  and  bromid,  for  example,  is  desirable.  Direct  light 
from  the  sky  is  best ;  it  may  be  obtained  in  the  city  by  the  use  of  a  large  mirror 
set  outside  the  window  at  an  angle  of  forty-five  degrees  w^ith  the  vertical,  the 
sky  light  being  thus  reflected  into  the  room.  In  order  that  the  two  pictures 
may  combine  in  the  stereoscope,  they  must  occupy  the  same  relative  poaiticm 
on  the  two  plates.  In  order  to  accomplish  this  I  have  found  the  following 
procedure  useful ;  After  the  image  of  the  large  plate  is  accurately  focused  on  the 
ground-glass  screen,  best  by  first  focusing  on  some  printed  matter  or  the  lite, 
and  then  substituting  for  it  the  X-ray  negative,  measurements  in  two  diIe^ 
tions  at  right  angles  one  to  the  other  are  taken  from  some  bony  point  and  Irw 
of  the  reduced  image  to  the  edges  of  the  ground-glass  screen.  These  measure 
ments  are  noted,  and  the  image  of  the  second  negative  is  made  to  conform  p« 
cisely  to  them.  The  two  pictures,  when  mounted,  will  be  found  in  the  correi 
position.     These  reduced  stereoscopic  positives  on  glass  are  very  satisfactor 
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and  appeal  strongly  to  those  who  are  unaccustomed  to  examine  and  interpret 
X-rav  negatives. 

There  is  usually  one  relative  position  in  which  stereoscopic  pictures  show 
to  the  best  advantage.  They  are,  so  to  speak,  rights  and  lefts.  If  the  picture 
taken  when  the  tube  was  farthest  to  the  right  is  viewed  with  the  right  eye,  and 
the  other  with  the  left  eye,  the  stereoscopic  image  will  appear  with  the  dorsal 
or  ventral  surface  of  the  limb  toward  the  observer,  according  as  the  dorsal  or 
ventral  surface  w^as  next  the  photographic  plate.  If  the  position  of  the  pictures 
is  reversed,  the  limb  will  appear  as  though  looked  at  from  the  opposite  surface, 
and  usually  one  of  these  arrangements  is  optically  more  satisfactory  than  the 
other.  The  apparent  point  of  view  may  also  be  changed  by  turning  the  sepa- 
rate pictures  to  face  the  other  way  without  changing  their  relative  positions; 
hut  once  mounted  together  side  by  side  in  permanent  relation,  no  amount  of 
turning  will  change  the  apparent  point  of  view ;  so  that  if  it  is  desired  to  view 
the  pictures  from  both  directions,  they  must  either  be  kept  separate  or  else  two 
pairs  must  be  mounted  in  diflPerent  relative  positions. 

In  taking  X-ray  pictures  for  stereoscopic  eflFects,  it  is  desirable  that  distor- 
tion of  tlie  image  should  be  avoided  as  far  as  may  be.  A  distance  of  from  twenty- 
rix  to  twenty-eight  inches  from  anticathode  to  photographic  plate  is  suflScient 
to  prevent  undue  distortion,  unless  both  hip-joints  of  an  adult  are  taken  on 
we  plate,  in  which  case  it  is  better  to  remove  the  tube  sill  farther  away.  To 
formulate  any  rule  for  determining  the  proper  time  of  exposure  in  a  given  case 
is  very  difficult  The  operator  must  know  what  his  apparatus  is  capable  of 
4)ing,  and  experience  is  the  only  guide.  The  tendency  is  to  underexpose  rather 
tlwn  the  contrary. 

m.  THE  DIAGNOSTIC  VALUE  OF  THE  X-RAYS  IN  INJURIES  AND 

DISEASES 

(a)  Fractures,  Dislocations,  and  Deformities  of  Bonk 

The  X-ray  Diagnosis  of  Fractures. — The  diagnostic  value  of  the  X-rays  in 
Wtures  can  hardly  be  overestimated.     With  i)erfect  technic  and  suitable  ap- 
pwatus  it  is  scarcely  possible  for  a  fracture  of  any  of  the  bones  of  the  extrem- 
ities or  of  the  shoulder  girdle  to  escape  detection.     Fractures  of  the  skull  and 
of  the  bones  of  the  face  are  less  easily  detected  by  this  means.     Fractures  of 
4e  neck  of  the  femur  can  be  detected  in  nearly  all  cases.     Fractures  of  the 
pelvis  may  or  may  not  be  detected,  according  to  their  situation,  and  fractures 
of  the  cervical  spine  are  usually  detected  with  ease.     Fractures  of  the  remain- 
der of  the  spine  can  be  detected  under  favorable  conditions.     Fractures  of  the 
ribs  can  usually  be  detected  without  much  difficulty. 

Certain  Limitations. — The  limitations  of  the  X-ray  in  detecting  fractures 
lepend  upon  the  impossibility  of  bringing  certain  bones  or  parts  of  bones  in 
loae  proximity  to  the  photographic  plate.     The  shadows  of  such  parts  as  the 
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bones  of  the  extremities,  except  the  upper  portion  of  the  femur,  may  be  made 
so  clear  and  distinct  that  no  fracture  can  exist  and  fail  to  show  in  the  negative. 
Fractures  with  much  displacement  or  comminution  will,  of  course,  show  even 
in  a  very  inferior  negative ;  but  incomplete  fractures,  impacted  fractures,  and 
fractures  with  little  or  no  displacement,  or — assuming  that  a  single  picture  only 
has  been  taken — fractures  in  which  the  displacement  is  in  only  one  plane,  and 
that  in  the  plane  of  the  rays  as  they  fall  upon  the  plate,  may  fail  to  show 
unless  the  picture  be  very  good  indeed,  or  unless  stereoscopic  negatives  are 
made  and  viewed  in  a  stereoscope.  In  any  pair  of  negatives,  if  the  details  of 
the  cancellous  bone  structure  at  the  suspected  point  of  fracture  can  be  clearly 
made  out  and  no  fracture  can  be  seen  in  the  stereoscope,  there  is  no  fracture 
present.  It  is  in  doubtful  cases  that  stereoscopic  negatives  furnish  the  moat 
valuable  evidence. 

The  difficulty  of  detecting  fractures  with  displacement  in  only  one  plane 
can  of  course  be  overcome  by  taking  two  pictures  in  planes  at  right  angles  one 
to  the  other.  This  measure  does  not  always  overcome  the  difficulty  in  im- 
pacted fractures  or  in  incomplete  fractures,  and  in  these  cases  stereoscopic 
radiographs  furnish,  in  many  instances,  the  only  reliable,  and  sometimes  the 
indispensable,  data  for  a  correct  diagnosis. 

With  pictures  taken  and  viewed  singly,  unless  the  rays  fall  in  such  a 
manner  as  to  show  some  displacement  or  some  actual  space  between  the  frag- 
ments of  bone  the  fracture  may  entirely  escape  detection ;  that  is  to  say,  to 
make  the  matter  more  clear  by  an  example,  let  us  assume  that  a  patient  has  t 
transverse  fracture  of  the  lower  end  of  the  radius  with  only  a  little  dorsal 
displacement,  and  that  a  picture  is  taken  in  the  ordinary  way  by  placing  the 
hand  and  forearm,  palm  do^^^lward,  upon  the  photographic  plate.  If  the 
anode  of  the  tube  is  placed  directly  above  the  point  of  fracture,  the  break  in 
the  bone  may  or  may  not  show  upon  the  negative ;  if  the  anode  of  the  tube  is 
placed  a  few  inches  above  or  below  the  vertical  dropped  through  the  point  of 
fracture,  the  point  of  view  becomes  an  oblique  one;  the  outlines  of  the  bone 
structure  will  overlie  one  another  in  such  a  manner  that  the  fracture  will 
probably  escape  observation  in  the  negative.  If  stereoscopic  pictures  of  the 
same  fracture  are  taken,  from  no  matter  what  position  of  the  anode  of  the 
tube,  the  fracture  and  the  displacement  will  stand  out  as  plainly  in  the  stereo* 
scopic  image  as  though  one  viewed  the  tared  hone  with  the  naked  eye.  When, 
however,  we  attempt  to  produce  radiographs  of  such  a  quality  in  pictures  of 
the  adult  hip-joint,  we  often  fail  to  obtain  the  minute  details  of  bone  structure 
necessary  for  a  diagnosis  in  cases  where  there  is  little  or  no  displacement,  or 
where  the  fracture  is  impacted  without  much  change  in  the  normal  outline  <tf 
the  bone.  Under  favorable  conditions  we  may  succeed  in  producing  a  good 
enough  negative  for  our  ])urposes,  but  if  the  individual  is  large  and  stout,  the 
difficulties  are  at  times  very  great.  This  is  notably  true  of  stout  women  the 
thickness  of  whose  buttocks  raises  the  skeleton  some  distance  from  the  undcf* 
lying  table. 
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The  general  statement  may  then  be  made  that,  whenever  the  details  of  bone 
structure  can  be  shown,  the  detection  of  fractures,  wherever  situated,  admits 
of  ahnost  absolute  accuracy.  When  a  picture  of  this  quality  is  for  any  reason 
not  obtained,  a  fracture  may  still  exist  and  not  be  evident  in  an  X-ray  picture. 

Separation  of  the  epiphyses,  when  these  are  still  united  by  a  layer  of  car- 
tilage to  the  shafts  of  the  long  bones,  can  be  detected  whenever  the  separation 
18  attended  by  displacement,  otherwise  not,  since  cartilage  casts  a  very  faint 
shadow,  indeed  so  faint  that  the  detection  of  loose  portions  of  cartilage  not 
containing  deposits  of  earthy  salts  is  quite  impossible. 

One  of  the  results  of  the  very  general  use  of  the  X-rays  in  the  diagnosis 
of  fractures  has  been  to  demonstrate  the  fact  that  a  perfect  functional  result 
is  compatible  with  a  good  deal  of  displacement  of  the  bony  fragments ;  and, 
further,  that  the  best  efforts  of  skillful  surgeons  sometimes  fail  to  reduce  the 
displacements  of  simple  fractures.  This  is  so  far  true  that  it  is  sometimes 
mwise  to  permit  patients  to  see  the  radiographs  of  their  healed  fractures  lest, 
although  the  function  of  the  limb  may  be  in  every  way  good,  dissatisfaction 
may  result  when  the  patient  realizes  that  the  fragments  of  the  bone  are  not 
in  their  true  anatomical  relations.  Many  suits  for  damages  have  been  brought 
on  these  grounds  alone. 

The  X-ray  Diagnosis  of  Dislocations. — While  the  recognition  of  dislocations 
11  generally  quite  easy  by  the  ordinary  methods  of  examination,  it  sometimes 
happens  that  in  tlie  particular  case  a  doubt  may  exist  as  to  the  character  of 
the  dislocation,  or  as  to  whether  a  fracture  coexists  or  not.  In  these  cases 
I-ray  pictures,  and  especially  stereoscopic  X-ray  pictures,  afford  valuable  aid. 
It  is  clear  from  what  has  already  been  stated  that  in  dislocations  the  true 
lelations  of  the  displaced  bones  must  be  perfectly  evident  when  viewed  stereo- 
leopically,  and,  indeed,  experience  shows  that  this  is  the  case ;  the  bones  stand 
out  in  their  true  relations,  and  the  diagnosis  of  the  displacement  can  be  made 
at  a  glance.  In  order  to  make  the  correct  diagnosis  of  dislocations  uncom- 
plicated by  fractures  it  is  not  necessary  to  obtain  a  picture  showing  bone 
•tnictiire.  Very  thin  negatives,  indeed,  suffice;  and,  oddly  enough,  two  nega- 
tives, neither  one  of  which  is  good  enough  to  base  any  conclusion  upon  at 
dl,  will,  when  united  as  a  stereoscopic  image,  afford  a  surprising  amount  of 
infonnation. 

The  X-ray  Diagnosis  of  Deformities  of  Bone. — It  goes  without  saying  that 

poss  deformities  of  bone,  arising  from  ancient  injury  or  from  disease,  can  be 

▼wy  clearly  shown  in  X-ray  pictures;  this  is  also  true  of  congenital  deformities 

^ub-foot,  for  example.     In  cases  where  the  relations  between  the  smaller 

bones  are  disturbed,  or  where  one  or  more  bones  remain  undeveloped,  or  where 

Bpemumerary  bones  exist,  or  where  one  or  more  bones  are  wanting — stereo- 

copie  pictures  of  such  deformities  give  a  far  bettor  idea  of  the  relations  of  the 

arts  than  even  dissected  specimens,  because  the  bones  are  seen  as  they  exist 

I  life  while  acted  upon  by  the  muscles  and  held  in  position  by  the  ligaments. 

I  eases  of  imperfect  or  arrested  development  of  the  skeleton,  quite  unsus- 
25 


370  THE  X-RAYS  IN   SURGICAL  DIAGNOSIS 

pected  degrees  of  difference  between  the  size,  shape,  and  position  of  the  boD« 
of  the  two  sides  of  the  body  may  be  revealed  by  the  X-rays. 

(b)  X-RAY  Diagnosis  of  Diseases  of  Bone 

The  various  diseases  of  bone  involving  changes  in  the  bone  structure,  sue 
as  rarefying  osteitis,  osteosclerosis,  caries,  necrosis,  the  productive  inflammi 
tions  of  bone  (syphilitic  or  other),  tumors  of  bone  (whether  productive  c 
destructive),  loss  of  substance  in  bone,  may  in  the  more  accessible  parts  ( 
the  body  be  shown,  and  even  diagnosticated  with  considerable  accuracy,  I 
means  of  the  X-rays. 

In  rarefying  osteitis  the  shadow  cast  by  the  bone  is  not  only  less  dena 
but  the  increased  size  of  the  spaces  in  the  cancellous  tissue  is  easily  recognize 
The  increased  density  and  thickness  of  the  cortical  layer,  the  diminished  si 
or  absence  of  a  inedullary  cavity  in  bones  the  seat  of  osteosclerosis,  are  oiU 
easily  recognized  in  a  good  radiograph.  Tuberculous  cavities  in  the  bones  < 
children  and  tuberculous  sequestra  can  often  be  seen  with  exquisite  cleame 
in  good  pictures,  and  the  diagnosis  of  these  bony  lesions  is  sometimes  to  I 
made  with  perfect  accuracy,  even  without  the  confirmatory  evidences  to  be  set 
and  felt  in  the  soft  parts  surrounding  a  joint.  The  detection  of  cavities  or  • 
tuberculous  sequestra  in  the  articular  extremities  of  the  long  bones  is  sometim 
possible  before  the  invasion  of  the  surrounding  soft  parts  or  of  the  joi 
structures  has  occurred — i.  e.,  at  a  most  favorable  time  for  operative  removal 

In  syphilitic  and  other  productive  inflammations  of  bone  the  character  ai 
extent  of  the  lesion  can  often  be  shown  clearly.  The  character  of  tumors  • 
bone,  whether  composed  of  dense  or  porous  bony  tissue,  and  the  size,  positio 
and  structure  of  the  attachment  of  the  tumor  to  the  healthy  bone,  can  be  readi 
made  out  in  most  instances.  In  the  destructive  tumors  of  bone  the  thickne 
and  character  of  the  bony  layer  surrounding  the  tumor,  the  amount  of  destru 
tion  of  bone  tissue,  and  even  the  limits  of  the  infiltration  of  the  bone  wil 
tumor  tissue,  can  in  the  majority  of  instances  be  appreciated  quite  well.  I  wi 
able  in  one  case  to  demonstrate  fairly  well  the  presence  of  an  osteosarcon 
growing  from  the  anterior  surface  of  the  sacrum. 

(c)  The  Detection  and  Location  of  Foreign  Bodies  by  Means  of  tb 

X-RAYS 

Metallic  bodies,  pieces  of  glass,  and  any  mineral  substance,  whether  : 
the  form  of  a  solid  mass  or  a  powder,  may  be  detected  when  embedded  in  i 
tissues  in  most  instances  with  ease.  The  exact  location,  however,  of  such 
foreign  body  is  a  different  matter.  There  are  certain  facts  to  be  borne  in  min 
the  nearer  the  foreign  body  is  to  the  plate,  the  more  sharp  will  be  its  shad 
and  the  nearer  wull  the  shadow^  be  to  the  actual  size  of  the  body;  the  farfl 
away  from  the  plate  the  more  the  shadow  w^ill  be  distorted  and  increased 
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ze,  so  that  if  a  body  of  known  character  and  size  appears  sharp  and  clear  in 
e  negative,  it  cannot  be  far  from  the  skin  surface  which  lies  next  the  plate. 
he  simplest  way  to  locate  a  foreign  body  such  as  a  needle  or  a  bullet  is  to 
ke  stereoscopic  pictures  of  the  part  containing  the  body.  By  this  means 
e  body  may  be  located  in  many  instances  with  sufficient  accuracy  to  permit 
e  surgeon  to  cut  down  upon  it  readily  enough.  The  depth  of  the  body 
om  the  surface  and  its  relation  to  the  bones  can  be  clearly  appreciated  in 
le  stereoscopic  image.  Another  method  is  to  take  two  pictures  in  planes  at 
^ht  angles  one  to  the  other.  By  measurements  taken  from  bony  points  to 
le  position  of  the  shadows  of  the  foreign  body,  and  by  measurements  from 
be  shadow  of  the  surface  of  the  limb,  the  position  of  the  body  may  be 
bteniiined. 

The  Mackenzie  Davidson  Localizing  Apparatus. — Various  ingenious  methods 
md  forms  of  apparatus  have  been  devised  for  locating  foreign  bodies  accurately, 
irnong  the  best  of  these  is  the  localizing  apparatus  of  Mackenzie  Davidson. 
The  principle  of  this  apparatus  is  as  follows :  The  part  containing  the  foreign 
body  is  placed  upon  the  photographic  plate,  a  picture  is  then  taken,  the  tube 
is  then  moved  a  known  distance  horizontally  and  a  second  picture  is  taken 
irithout  moving  the  part  pictured  upon  the  plate.  Two  shadows  of  the  foreign 
body  are  thus  cast  upon  the  same  plate  separated  by  a  distance  which  depends 
upon  the  distance  of  the  tube  from  the  plate,  the  distance  the  tube  has  been 
moved  horizontally,  and  the  distance  of  the  foreign  body  itself  from  the  plate, 
»,  in  other  words,  the  depth  at  which  it  lies  buried  in  the  tissues.  Mr.  Mac- 
kenzie Davidson  fastens  threads  to  a  horizontal  bar  separated  from  the  negative 
below  by  a  distance  equal  to  the  distance  of  the  anode  of  the  tube  from  the 
[date  at  the  time  the  exposures  were  made ;  the  threads  are  then  brought  in 
contact  with  some  particular  point  of  the  shadow  of  the  foreign  body  upon 
tke  negative  placed  below.  The  second  thread  is  placed  upon  the  corresponding 
point  of  the  other  shadow  of  the  foreign  body.  The  point  of  intersection  of 
these  threads  indicates  the  position  of  the  foreign  body  with  reference  to  the 
plwtographic  plate  when  the  exposures  were  made.  A  full  description  of  the 
tpparatus  will  be  found  in  "  The  Roentgen  Rays  in  Medical  Work,"  David 
Walsh,  M.D.,  Edin.,  2d  edition,  1809,  William  Wood  &  Co.,  p.  93  ct  seq.  By 
Dieans  of  this  apparatus  foreign  bodies  may  Ix)  located  with  absolute  accuracy. 
For  many  purposes  so  accurate  a  localization  is  imnecessary. 

Dr.  Sweet's  Localizer. — Dr.  Sweet  has  devised  a  localizer  for  the  purpose 
rf  detecting  and  locating  foreign  bodies  in  the  eye.  It  may  be  used  for  locating 
foreign  bodies  in  the  brain.  I  quote  Dr.  Swcn^t's  description  of  the  apparatus, 
together  with  the  method  of  its  use  (Trans,  of  the  Amer,  Surg.  Assn,,  vol.  xxi, 
IW3,  p.  479  et  seq,)  : 

The  methods  employed  in  locating  foreign  bodies  by  the  Rcentgen  rays  are  all 
ised  upon  the  triangulation  of  the  planes  of  shadow  of  the  body,  with  the  X-ray 
be  in  two  diflferent  positions.    Measurements  of  the  distance  of  the  crossing  of 
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these  planes  from  one  or  more  points  marked  upon  the  skin  give  the  exact  situation 
of  the  foreign  substance. 

Accuracy  of  localization  depends  upon  a  knowledge  of  the  position  of  the  tube 
at  the  two  exposures,  its  distance  from  the  photographic  plate,  aud  upon  the  proper 
marking  of  one  or  more  spots  upon  the  skin  by  opaque  substances  that  will  cast 
shadows  upon  the  plate.  A  special  form  of  apparatus  achieves  these  results  in  the 
most  satisfactory  manner. 

The  apparatus  for  locating  foreign  bodies  is  similar  in  principle  to  that  em- 
ployed so  successfully  during  the  past  few  years  in  determining  the  situation  of 
pieces  of  metal  in  the  eyeball.     1  have  recently  designed  a  new  form  of  localizer^        j 
which  is  shown  in  the  accompanying  illustrations.     It  consists  of  a  firm  base,  the 
top  of  wliich  is  covered  with  sheepskin,  and  is  crossed  by  two  steel  wires  at  right 
angles  to  each  other.     A  sliding  drawer  on  one  side  permits  the  changing  of  the 
photographic    plate   without   disturbing   the  position   of  the   patient.     A  hollow^ 
upright  bar  attached  to  one  side  of  the  base  supports  three  movable  rods.    One  rod 
has  its  extremity  pointed,  over  which  slips  an  indicating  ball.    The  other  rods  are 
employed  to  indic^ate  the  situation  of  the  tube  at  the  two  exposures.    The  center 
of  the  indicating  ball  is  directly  above  the  crossing  of  the  two  wires  on  the  base, 
and  its  height  is  shown  by  a  scale  upon  the  upright  bar. 

The  head  or  otlier  portion  of  the  body  containing  the  foreign  substance  to  be 
located  rests  upon  the  top  of  the  base  portion,  the  cross  wires,  previously  inked  ^ 
leaving  a  mark  upon  the  skin.    The  indicating  rod  is  lowered  until  the  ball  rest^ 
upon  the  skin,  and  this  spot  is  also  indicated  with  ink.    The  distance  of  the  ball 
above  the  cross  wires  is  read  from  the  graduated  scale. 

The  X-ray  tube  is  placed  from  eighteen  to  twenty  inches  above  the  plate,  an^ 
the  distance  of  the  anode  of  the  tube  carefully  measured.  One  exposure  is  thecJ»- 
made  with  the  tube  directly  above  or  to  one  side  of  the  indicating  ball,  and  a  secfonc^- 
plate  made  with  the  tube  from  three  to  four  inches  from  the  first  position. 

After  development  the  plates  show  the  shadows  cast  by  the  cross  wires,  the  indi- 

eating  ball,  and  the  foreign  body.    The  distance  of  the  foreign  substance  from  th^^ 
marks  upon  the  skin  of  the  patient  may  be  determined  by  plotting  upon  a  fla>  ^*^ 
surface  the  position  of  the  tube,  indicating  ball,  and  the  cross  wires  at  the  iv^^ 
exposures,  and  finding  the  crossing  of  the  planes  of  shadow  of  the  foreign  body^  — 
This  method  is  the  one  employed  in  eye  work,  and  is  equally  accurate  in  dealin^^ 
with  other  portions  of  the  body,  although  somewhat  more  complicated.     For  thi  ^ 
reason  I  have  employed  threads  to  indicate  the  crossing  of  the  planes  of  shado^^ 
in  the  new  localizing  a])paratus — a  method  which  has  been  developed  by  Mackenzi^^ 
Davidson,  of  London. 

The  method  of  employing  the  indicating  apparatus  is  as  follows :  A  tracing  o^ 
the  two  negatives  is  made  upon  a  transparent  sheet  of  celluloid,  with  the  point  of 
crossing  of  the  wires  corresponding.     This  celluloid  sheet  is  placed  upon  the  top 
of  the  base  of  the  apparatus  with  the  tracing  of  the  shadow  of  the  cross  wiws 
directly  above  the  point  of  crossing  of  the  wires.    The  indicating  rod  is  moved  to 
the  height  it  occupied  at  the  time  the  exposures  were  made.     A  thread  is  now      A 
passed  from  the  spot  on  the  celluloid  representing  the  shadow  of  the  indicating    j 
ball  at  one  exposure,  touches  the  point  of  the  indicating  rod  representing  the  center 
of  the  ball,  and  is  continued  the  exact  distance  that  the  tube  was  away  from  the 
plate  when  the  radiograph  was  made.    A  second  thread  passes  in  the  same  manner 
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from  the  slmdow  of  the  indicating  ball  at  the  second  exposiiure.  The  threads  jirr 
kept  tiiut  by  lead  weights  in  the  hollow  upright  tulx}.  Tliet^e  two  thread*  attu. 
rately  indicate  the  lines  of  shadow  of  the  indicating  hall  at  the  two  cx|>osiirOT,  tuif 
also  the  position  of  the  tube.  If  the  ends  of  tlie  threads  resting  upon  the  shadon^ 
of  the  indicating  hall  are  now  moved  to  the  spots  on  the  transparent  celluloid  rp|h 
resenting  the  shadows  nnidc  hy  tlie  bulh't,  their  crossing  will  show  its  position  in 
the  tissuea  in  relation  to  the  indicating  hall  and  cross  wires.  The  distance  of  [kh 
point  of  crossing  from  tlie  indicating  hall  gives  the  loc^ation  of  the  body  in  the 
tissues  as  measured  from  the  spot  on  the  skin  at  which  the  hall  rested  whea  tin* 
two  plates  were  made.  The  sit  nation  of  the  biillct  may  also  Im?  mca^nred  from  tlit* 
cross  wires,  T!ie  depth  of  the  body  will  dcterndne  which  of  the  two  points  is  tu  W* 
chosen  in  plotting  the  position  of  the  body  for  operation.  The  locution  of  vuh 
fragment  of  the  bullet  is  simihirly  determined, 

Tlie  apparatus  was  made  for  nie  by  Queen  &  Co,,  of  Philadelphia. 

(rf)   The  Recoonitiok  of  Tumorjs  and  Diseases  of  the  Soi-t  Paktj^  hy 

Mkans  of  the  X-kayh  M 

T.arge  aneurisms,  cjsta,  enlarged  kirlnevSj  and  absee^^^B  may  often  h*  Avmm- 
strated  clearly  by  means  of  an  X-ray  picture.  It  ia  necessary  to  nse  a  tuV^^f 
rather  low  resistance  in  order  to  show  slight  differences  in  the*  deusity  of  tiie? 
structures  penetrated.  It  sometimes  hapjx^ns  that  the  course  of  a  Bitppurutini:^ 
tract  ill  the  tissues  is  difficnlt  to  follow  by  ordinary  means.  If  sutdi  u  tract  rata. 
be  injected  with  an  emnlsion  of  bismuth,  it  can  often  be  bIiowti  in  its  entircl 
by  means  of  a  radiograph  whether  it  be  situated  in  the  soft  parts  or  in  1hi 
The  boundary  of  a  dilated  stomach  can  be  quite  clearly  sliown  by  the  adiTiia— 
iatration  of  a  considerable  quantity  of  bisnntth  eniuljiion  by  the  month.  i%, 
more  general  application  of  this  method  will  readily  oc^nr  to  surgemis  in  suit- 
able easels.  The  size  of  solid  and  cystic  tumors  of  the  abdomen  can  often  W? 
determined  by  means  of  an  Xray  picture, 

(fi)  The  DETECTroN  of  Patuolootcal  Concretions — Stone  in  the  Khj^k^ 
Ureter,  Urinary  BladiiKr,  and  Biliary  Calculi 

While  it  cannot  be  said  that  the  X-rays  are  an  infallible  means  of  dett^'tin 
the  presence  or  absence  of  calculi   in  the  kidney,  in  the  ureter,  and  in  tbie] 
urinary  bladder,  ^till  the  accumulated  exi>erience  of  many  obi^rvers  leads  Col 
the  conclusion  that  the  X-rays  furnish  a  certain  means  of  diagnosis  |x^iuv(*  iimcJ 
negative,  in  a  large  proportion  of  cases.    The  limitations  of  the  X-rays  in  tki 
field  are  due  partly  to  the  character  of  the  stones  themselves,  partly  to  imjierfH 
tions,  hitherto  unavoidable,  in  the  apparatus  employtnl,  partly  to  ermr^  of  iwl 
nie,  including  the  faulty  use  of  the  X-rays,  the  imperfections  in  photograpE  ft  «j 
plates,  and  errors  in  the  inter] rretat  ion  of  the  developi*d  photogni[)hic  nejt^tir^*- 

Chemical  Composition  of  Sidney  Stonei,— We  may  tirst  consider  the  <lit*^ 
culties  due  to  the  chemical  constitution  of  the  stonei  which  we  wish  to  dete^'"^ 
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(Vmical  examinatiozi  of  any  large  number  of  kidneTj  ureter,  and  bladder 
<nmes  dii>ws  tliat  they  consist  niiiinly  of  throe  sets  of  ingredientSj  namely, 
ojuilate  of  linie,  uric  aeid^  and  the  phosphates  of  the  alkaline  eartlts.  In  addi- 
tit>n  to  these  conmion  ingredients  we  findj  rarely,  stones  coin  posed  of  cystin  of 
jiiil|ihur  and  of  indiean;  these  la^t  are,  however,  so  rarely  present  that  for 
ufuHical  purposes  they  may  Ijo  exeluded.  The  stones  originating  in  tlie  pelvis 
iif  the  kidney — unless  the  kidney  is  already  the  seat  of  inflammatory  disease 


;  I  ;:c  -A  I  iu.siE>  X-i^AY  Tabi*e  for  TAKJxa  Stkreoscoptc  RAmoGHAPHs.  In  the  position 
tiniwn  in  the  iilu^stnitififi  the  three  drawers  for  the  reception  of  photo^aphic  plates  are  shuwri 
oprti  OJi  Bt  B,  UpjTi  the  ttthle  ari;*  standing  two  kiu  for  boltlinE  phnt<j(5ra|jhic  plates  of  8  X  10  and 
11 X  14  ineh***;  wlien  no  kit  ia  iisetl  the  drawer  admita  a  plate  of  14  X  17  inches  (D).  At  C  is  i^ihown 
Ihe  l^g^e^jomt  by  which  thp  pbotograplnc  plat^  are  proj^^ied  finrdy  upward  apainst  thi'  pcjTHTiind 
5  of  the  table  and  by  meuruj  of  whidv,  after  an  c,\f>o»arr  hns  hoe:n  iiintU*,  (lie  phrtTfu^rjipliic 


tt^imiM  be  niov«i  and  replarfd  by  anothi^r  withoiifc  in  any  wise  di^inrbing  the  pf)^iiitin  af  tlie 

Itimt.     Al  A  is  shown  the  vertical  wcKjden  pillar,  toff^tber  with  tU  hor*Knntal  ann,  twth  gmd* 

I  in  infh*^  for  holditiji^  the  X-my  tiibR.     At  10  is  shown  the  wooden  clamp  wbicfi  grasps  the 

By  lor'ana  of  tbis  arrangement  it  \tt  possible  to  |ilncc  the  tube  rpndily  u  measured  diKtance 

I  the  phutof^raphic  pbttf%  or  ro  move  tlte  tul>e  bonKontally,  for  ibc  jmrpoH*:'  of  taking  stcTfo- 

?  pictur™.     The  tabic  was  made  for  mc  by  the  Foliner  tk  Bchwing  Muimfac luring  Company, 

Hmt  York.     In  me  it  hmi»  been  found  very  satisfactory. 

its  own  syniptoma  of  a  character  snffieiently  marked  to  overshadow 

tte  ^nptoms  prcHlneetl  hy  the  slone  itself— consist  of  oxalate  of  lime,  nric 

ad;l  or  biitli.      We  fitrtlier  find    that  stones  consisting  chiefly  of  nrie   acid 

wDtain  a  fairly  large  proportion  of  oxalate  of  lime,  and  that  pure  oxalate 

ifitanee  without  any  nric  acid  are  of  comparatively  rare  rtccurrence* 

I  collected  a  eonsitlerahle  nnniber  of  stones  from  varions  sources  supposed 
tci contain  iirie  acid  and  nothing  else;  they  were  subjected  to  chemical  exam- 
iflatioiij  and  it  was  foimd  tliat  although  a  very  few  consisted  of  uric  acid  alone, 
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nearly  all  contained  ten  per  cent  or  more  of  oxalate  of  lime.  A  series  of 
exj)erinients  were  then  conducted  by  placing  stones  of  various  sizes  and  of  vari- 
ous and  known  composition  upon  photographic  plates  along  with  portions  of 
human  ribs,  a  finger,  biliary  calculi  and  stones  inclosed  in  masses  of  muscukr 
tissue  and  in  recently  extirpated  human  kidneys ;  these  plates  were  then  ex- 
posed to  X-rays  emanating  from  tubes  of  various  penetrating  qualities,  for 
different  times  and  with  different  quantities  of  electrical  energy.  The  results 
of  these  experiments  were  to  show  that  oxalate  of  lime  stones  cast  very  dense 
shadows;  the  same  was  true,  to  a  somewhat  less  degree,  of  phosphatic  stones. 
It  was  further  found  that  in  the  case  of  uric-acid  stones,  containing  even  ten 
per  cent  of  oxalate  of  lime,  the  shadows  were  still  quite  dense.  Pure  uric-acid 
stones,  on  the  other  hand,  appeared  to  be  very  permeable  to  the  X-rays;  the 
shadows  cast  by  them  were  faint  and  were  readily  blotted  out ;  the  same  was 
true,  and  to  nearly  a  like  degree,  of  biliary  calculi. 

Conditions  Necessary  for  Success  and  Limilaiions  of  the  Method. — In  order 
to  detect  successfully  a  stone  in  the  pelvis  of  the  kidney  it  is  necessary  to 
produce  a  negative  \vhich  shall  show  distinctly  the  additional  density  of  the 
stone  as  compared  Avith  the  shadow  cast  by  «' very  thick  portion  of  the  human 
body;  and,  as  a  matter  of  practical  exj>erience,  it  is  found  .that  oxalate-of-lirae 
stones,  phosphatic  stones,  and  uric-acid  stones,  containing  some  proportion  of 
oxalate,  can,  ^vhcther  in  the  ureter  or  kidney,  under  ordinary  conditions  be 
detected  with  a  fair  degree  of  certainty,  even  though  they  are  of  small  size; 
biliary  calculi  and  uric-acid  stones,  on  the  other  hand,  cannot. 

In  a  man  weighing  one  hundred  and  seventy-five  pounds  I  was  able,  on 
three  successive  occasions,  to  detect  an  oxalate  stone,  weighing  one  grain,  in 
the  ureter.  The  stone  was  passed  per  urethram  soon  after  the  last  picture  was 
taken.  The  progress  of  the  stone  down  the  ureter  was  clearly  shown  in  the 
successive  pictures.  In  a  rather  slender  girl  of  sixteen  a  stone  weighing  one 
half  grain  in  the  renal  pelvis  was  clearly  shown  upon  the  plate.  The  stone 
was  removed,  with  another  larger  stone,  by  operation,  and  was  found  to  consist 
of  equal  parts  of  uric  acid  and  oxalate  of  lime. 

When  the  individual  is  large  and  stout  and  has  a  thick  abdomen,  the  diffi- 
culties are  enormously  increavSed :  longer  exposures  are  needed  to  penetrate  the 
body,  the  stone  itself  is  much  further  removed  from  the  photographic  plate,  and 
there  are  apt  to  occur  vague  and  ill-defined  shadows,  rendering  a  correct  inte^ 
pretation  of  the  plate  impossible.  It  is  true  that  improved  apparatus  has 
rendered  the  number  of  failures  smaller,  but  many  still  occur.  It  is  found 
that  in  these  cases  the  best  results  are  obtained  by  forcing  the  largest  possible 
amount  of  current  through  the  tube  for  a  short  time  rather  than  by  using  less 
current  and  a  longer  exposure.  In  this  way,  with  the  best  obtainable  tubes 
and  a  coil  giving  a  very  heavy  discharge,  pictures  of  kidney  stones  may  be 
taken  in  a  minute  or  less.  At  the  end  of  this  time  the  vacuum  of  the  tube 
usually  breaks  do\\Ti  and  ceases  to  furnish  rays  of  sufficient  penetrative  power. 

In  certain  instances  errors  in  the  development  of  the  plate  may  destroy 
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it&ralue.  If  the  plate  has  been  siiflSeiently  exposed  and  is  developed  too  far 
lie  shadow  of  the  stone  may  be  blotted  out.  The  best  pictiii'es  are  usually 
((btained  with  tubes  of  not  too  great  a  penetrative  power^  fiirnisbiug  rays  that 
itiuw  il*€  greatest  possible  amount  of  gradation  in  the  shadows  of  the  tissues, 
i  tube  which  gives  a  fluoroscope  picture  of  the  hand  so  bright  that  the  bones 
if¥  nearly  blotted  out  is  not  as  suitable^  according  to  my  experieuee,  for  show- 
ing tlie  slighter  differences  of  density  as  is  a  tube  of  lower  vacuum*  The 
experience  of  some  observers  seems  to  differ  from  mine  upon  this  point,  and 
]  gbotild  not  wish  to  make  my  assertion  too  positive*  The  quality  of  an  X-ray 
pietim'  necessary  to  emible  one  to  exclude  the  presence  of  stones  in  the  kidney 
oriirt*ter  siiould  be  such  that  the  transverse  processes  of  the  lund>ar  vcrtchne, 
tk  kst  two  rihs,  the  borders  of  tlie  psoas  muscles  on  either  side  of  the  verte- 
bmv  show  sharply  and  plainly.  The  shadow  of  the  stone  itself  will,  if  in  the 
pflvig  of  the  kidney,  Ix*  found  a  little  1x0  ow  the  la  at  rib  and  alMJUt  two  and 
ooc  half  inches  from  the  spinal  column.  If  the  stone  is  largej  a  very  distinct 
$hmU\v  will  Ik*  east,  so  that  sometiniefi  the  weight  t>f  tlie  stone  may  be  guessed 
ti  within  a  few  grains. 

In  poorer  negatives  the  shatlow  may  b<j  vi}vy  faint,  and  special  methods 
4  ilhmiination  are  necessary  in  order  properly  to  interpret  the  [dsite.  For 
tlif  .study  of  such  negatives,  and  as  a  convenient  melhod  of  examining  any 
X'rtV  picture,  a  cubical  metal  box  is  used  the  top  of  whicli  is  composed  of 
ii]ial  glass;  in  the  Ijox  are  several  eleetric-liglit  bulbs;  an  X-ray  negative  is 
lai4  iipcpn  the  opal  glass  and  the  interior  of  the  box  illuminated;  in  this  way 
tk  lights  and  shadrtws  of  tlie  plate  can  ])e  stndied  to  the  best  advantage.  In 
flise  ft  shadow  is  found  suggesting  the  presence  of  a  stone,  a  sc*cond  picture 
bhm\A  be  taken  to  confirm  the  diagnosis,  for  the  reason  that  imperfections  in 
the  film  or  in  the  impregnation  with  the  silver  salt  may  give  rise  to  shadows 
tloseiy  resembling  those  made  by  stones,  and  further  similar  shadows  are  some- 
times cast  by  hardened  masses  of  intestinal  contents  (theses  may  be  avoided  by 
bviiig  the  bowel  thoroughly  emptied  before  the  picture  was  taken).  Should 
the  second  picture^  taken  after  an  interval  of  several  days,  show  a  shadow 
itlentiral  in  size  and  position  with  the  first,  the  diagnosis  of  stone  is  reason- 
iWr  sure. 

If  no  shadow  is  seen  resembling  a  stone,  what  is  the  value  of  the  negative 
diagnosis  i  If  the  quality  of  the  picture  is  excellent  and  the  individual  is 
wt  nfttftWy  stout,  the  presence  of  an  oxalate  or  phosphate  concretion  may  be 
edmlef]  witli  reasonable  certainty.  In  those  cases,  however,  in  which  the 
plvi?  of  the  kidney  contains  minute  phosphatic  concretions  arran^d  irregu- 
larlv  in  amorphous  m asses,  no  definitr  shadow  may  Ix*  prfHluced.  If  the  stone 
mcsisterl  of  ^nire  uric  acid  it  wnidil  probably,  in  my  experience,  fail  to  cast 
I  definite  shadow;  certain  skillfid  observers  have,  however,  succeeded  in  identi- 
Hnif  pure  uric-acid  stf^nes, 

Stoie  in  the  TTrctcr, — The  lower  one  third  of  the  ureter  is  the  portion  in 
^hkh  stones  ordinarily  become  impacted.     They  are  commonly  found  in  the 
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negative  below  the  lower  border  of  the  ischium,  and  rather  near  the  outer  hot- 
der  of  the  sacrum.  For  detecting  stones  in  the  lower  portion  of  the  ureter  it  is 
best  to  place  the  anode  of  the  tube  over  the  umbilicus,  or  even  a  little  lower 
down.  A  frequent  source  of  error  is  the  appearance  upon  the  plate  of  sharply 
marked,  rounded  shadows,  varying  in  size  from  that  of  a  No.  5  shot  to  that 
of  a  dried  pea ;  these  shadows  are,  however,  placed  usually  farther  away  from 
the  middle  line  than  the  course  of  the  ureter ;  they  often  appear  near  to  and 
upon  a  level  with  the  spine  of  the  ischium,  sometimes  lower  down,  and  in  one 
instance  they  appeared  to  lie  in  the  region  of  the  prostate  gland.  The  nature 
of  these  shadows  has  not,  as  far  as  I  am  aware,  been  determined ;  they  may 
represent  concretion  in  the  veins  or  in  the  ligaments ;  they  occur  in  both  men 
and  women;  I  have  not  observed  them  until  the  fourth  decade  of  life.  In 
my  own  experience,  stones  in  the  ureter  are  easier  to  detect  than  in  the  kidney. 

Stone  in  the  Tlrinary  Bladder. — Stone  in  the  urinary  bladder  may  be  discov- 
ered so  readily  by  other  means  that  it  is  rarely  necessary  to  resort  to  the  X-raji 
for  a  diagnosis.  X-ray  pictures  of  bladder  stones  are,  in  my  experience,  uni- 
formly successful.  The  tube  may  be  placed  in  the  same  position  as  is  used 
for  the  detection  of  stone  in  the  ureter. 

Experience  in  Detection  of  Benal  and  Ureteral  Calculi. — Sly  personal  experi- 
ence in  detecting  renal  and  ureteral  calculi  is  embodied  in  the  following  extract 
from  a  paper  I  wrote  on  this  topic  several  years  ago: 

My  own  experience  is  limited  to  about  125  cases  examined.  I  have  not 
succeeded  in  detecting  a  pure  uric-acid  calculus.  Among  the  earlier  case* 
examined  was  one  in  which,  owing  to  want  of  experience,  a  shadow  upon  the 
plate  ^vas  believed  to  be  a  stone,  but  was  found  to  be  due  to  a  defect  in  the  i 
gelatin.  The  patient  was  operated  on  and  no  stone  was  found.  In  thirty  cases  i 
a  positive  diagnosis  was  made  by  means  of  one  or  more  skiagraphs,  and  the 
presence  of  stone  was  confirmed  by  the  operation. 

Of  the  stones  discovered,  in  tw^enty-six  cases  the  stone  or  stones  were  in 
the  pelvis  of  the  kidney  or  extreme  upper  end  of  the  ureter.     In  four  cases  the  | 
stones  were  in  the  pelvic  portion  of  the  ureter. 

One  stone  of  oxalate  of  lime  weighing  less  than  a  grain  and  a  half  was 
found  on  three  different  occasions  in  the  ureter,  each  successive  time  at  a  lover 
level.  The  stone  finally  passed  and  was  weighed  by  me.  As  stated,  it  weighed 
one  and  a  lialf  grains.  The  patient  suffered  no  further  discomfort.  He  vas 
a  man  with  a  tliick  abdomen,  but  of  short  stature.  His  weight  was  ITS 
pounds. 

The  stones  discovered  have  varied  from  a  fraction  of  a  grain  to  nearly  aft 
ounce  in  weight.  They  have  all  either  contained  oxalate  of  lime  in  appifr 
ciable  quantity  or  have  consisted  largely  of  phosphates.  Several  stones  ap* 
peared  to  consist  of  uric  acid  merely,  but  chemical  analysis  showed  at  lei* 
ten  per  cent  of  oxalate  of  lime  in  every  instance. 

In  several  cases  no  picture  has  been  obtained  good  enough  for  a  diagno^ 
The  failures  have  been  due  to: 
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1.  Great  tbickness  of  tlie  body  of  thtj  jjatient. 

2.  Ittijic^rfect  working  i>f  ttie  elei'trifal  iinparatiia, 

S,  Im|>ro|)cr  luindling  of  tbe  phtjlographiif  plule  in  tbe  dark  room, 

L  Imperfect  photograpbie  plate.s. 

Among  the  cases  in  wbich  a  negative  diagnosis  has  been  made,  in  one  I 
failed  to  detect  the  presence  of  several  small  ealcidi  in  tbe  end  of  the  nreter. 
In  dib  case  tbe  X-raj  plate  did  not  extend  far  enuiigb  downwanl  to  include 
tlijit  portion   of  the  ureter   in   wbich   tbe   stones   were   afterwards   felt  per 

While  I  do  not  intend  to  enter  into  an  elaborate  deseription  of  the  apparatus 
iiid  the  teclmic  employed,  I  believe  that  a  general  view  of  the  metbodsj  the 
iliiJicMilties,  and  the  apparent  liniitaliona  of  tbo  procedure  at  the  present  time 
m^v  not  be  devoid  of  interest. 

To  insure  anecess  in  the  radiograpbj  of  kidney  b tones,  the  following  con- 
(litinns  must  be  fulfilled : 

Tbe  eleetrical  current  used  to  excitt.'  the  tid>e  iini^t  he  of  high  voltage  and 
i)t cnn^iderable  amperage-  The  best  coils  and  hirge  static  machines  answer  this 
ft-qiiirenient  perfectly, 

Tlie  X-ray  tube  used  must  jienuit  tlje  passage  of  such  a  current  continuously 
for  several  minutes  without  uiueh  change  in  internal  n*sistauee,  and  to  produce 
tb  bcjst  effects  this  should  be  trne^  altliougli  the  resistance  or  vacuum  of  the 
tube  is  relatively  low  at  tbe  start  This  condition  is,  in  my  experience^  bard 
to  ftiKill 

A  tube  of  relativel}^  low  resistance  produces  rays  showing  upon  the  pboto- 
grapliie  plate  slighter  differences  of  density  in  the  structures  tbrotigb  which 
tfcfBVS  are  passed,  but  as  the  result  of  the  passage  through  such  a  tube  of  a 
jiiwerfiil  current,  the  tube  usually  becomes  heated  with  a  further  fall  of  re- 
aistaace  and  the  production  of  rays  of  inadequate  penetrative  pow^r.  A  tube 
of  high  resistance  tends  to  preserve  its  vacuum  resistance  better,  but  the  X-rays 
giveu  off  from  a  tube  tbe  resistance  of  which  U  very  high  possess  the  pene- 
Iratiff!  power  to  a  high  degree;  they  penetrate  all  tbe  structures  of  the  body 
more  nearly  in  an  eijual  iiuinner,  and  thus  produce  radiographs  showing  hut 
little  wntrast  between  tissues  of  different  densities.  Such  pictures  are  what 
ir(? il<?scribed  in  photography  as  "flat"  negatives.  The  positive  and  negative 
u\m  f>f  sfuch  a  picture  of  tbe  body  of  an  individual  supposed  to  be  suffering 
from  renal  calculus  is  not  great. 

b  order  to  establish  the  absence  of  stone  it  is  necessary,  as  has  already 
Wa  pointeil  out  by  a  number  of  obsen^ers,  to  produce  a  negative  which  shall 
sbf»w  such  marked  contrasts  between  structures  varying  but  little  in  density 
tlitf  even  the  smallest  calculu;?  will  cast  a  definite  shadow.  This  may  usually 
!  I*  ilfnie  in  young  persons  and  in  slender  adults.  It  is,  on  the  other  hand, 
(^Xft'eilingly  diflleult  when  the  individuals  are  large  and  stout 

ebeen  unable  to  make  up  mv  mind  as  to  tlie  exact  cause  of  this  difli- 
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In  the  first  place,  the  actual  thickness  of  tissue  to  be  penetrated  is  much  greater, 
consequently  the  exposure  must  be  longer ;  moreover,  the  length  of  the  exposure  ; 
must  be  still  further  increased,  because  it  is  dangerous  to  expose  the  skin  for ' 
a  long  period  to  the  action  of  the  rays  unless  a  considerable  interval  existe 
between  the  tube  and  the  skin — twelve  inches  at  least.  There  seems  to  be  some 
reason  to  believe  that  long  exposures  excite  in  the  tissues  themselves  secondaiy 
foci  of  X-rays,  which  affect  the  photographic  plate  and  produce  a  blurred  and 
indistinct  picture. 

The  thickness  of  the  fat  upon  the  buttocks  and  upon  the  back  raises  the 
skeleton  and  the  kidney  some  distance  away  from  the  underlying  photo- 
graphic plate.  A  further  blurring  and  want  of  detail  in  the  image  is 
thereby  produced.  This  is  notably  the  case  in  women  possessing  thick 
buttocks. 

The  movements  of  the  abdominal  walls  of  fat  persons  also  seem  to  produce  ! 
a  clouded  appearance  on  the  photographic  plate,  as  well  as  the  respiratoij  ' 
movements  of  the  kidney  itself. 

I  have  succeeded  occasionally  in  producing  satisfactory  negatives  of  veij 
stout  people.     The  conditions  w^ere  as  follows:  The  tube  used  was  the  wate^ 
cooled  tube  devised  by  Dr.  E.  Griinmach  and  sold  by  the  Kny-Scheerer  Com- 
pany.    It  has  always  happened  to  be  an  entirely  new  tube,  of  relatively  low 
resistance,  showing  a  brilliant  apple-green  fluorescence  and  illuminating  the 
fluoroscope  brilliantly,  and  producing  vivid  fluoroscopic  images  of  the  flesh  and  ; 
bones  of  the  wrist  and  forearm.     Such  a  tube  will  produce  a  vivid  picture  of  ^ 
the  hand  on  the  screen  at  a  distance  of  many  feet,  and  the  tube  has  always  | 
possessed  the  peculiarity  that  its  resistance  fell  but  little  even  after  some  min*  J 
utes  of  running  at  its  full  capacity. 

I  have  never  taken  a  successful  picture  of  a  kidney  stone  with  a  tube  ! 
which  had  been  used  many  times,  or  wnth  one  which  had  become  coated  with 
the  purplish-black  film  which  forms  in  old  tubes.  My  best  pictures  have  been 
taken  with  the  Wehnelt  electrolytic  interrupter,  with  rather  a  heavy  platinua 
electrode  having  a  considerable  amount  of  platinum  exposed  in  the  acid,  therely 
permitting  the  use  of  a  current  of  considerable  amperage  and  relatively  slot ) 
interruptions.  ] 

The  exposures  for  large,  stout  people  have  varied  from  ten  to  fifteen  mitt" 
utes  with  the  anticathode  about  thirty  inches  from  the  photographic  platCi 
For  thin  individuals  these  exposures  have  been  shortened  one  half. 

I  do  not  know  whether  my  failure  to  obtain  good  pictures  with  any  W 
new  tubes  is  due  to  a  defect  in  the  apparatus  used  or  not,  but  I  am  inclined 
to  think  that  such  is  the  case,  since  the  experience  of  others  does  not  entirely 
agree  with  my  own. 

This  may  depend  upon  the  fact  that  with  the  machine  I  used  a  discharge 
occasionally  occurs  through  the  tube  in  both  directions.  Hitherto  I  have  becfl 
unable  to  prevent  this  when  driving  the  tubes  to  their  fullest  capacity,  and  th^ 
are  soon  destroyed. 
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as  sometimes  happened  that  with  all  the  conditions  apparently  favorable, 
h  the  greatest  pains  in  teehnie,  the  pictures  have  been  utter  failures, 
etimes  I  have  been  able  to  account  for  such  failures  by  imperfections 
)hot(^aphic  plate  or  in  the  teclmic  of  development,  and  sometimes  I 
t  been  able  to  explain  the  failure.  A  serious  handicap  has  been  also,  in 
ses,  the  necessity  of  taking  the  pictures  singly  and  at  rather  long  inter- 
account  of  the  danger  of  bums  and  of  the  unwillingness  on  the  part 
tatients  to  permit  a  number  of  exposures  to  be  made.  The  very  great 
also  of  new  tubes  for  each  case  has  prevented  the  best  obtainable 

conclusions  I  have  been  able  to  draw  from  my  experience  are  as 

positive  diagnosis  of  'kidney  stone  by  the  X-rays  is  reliable  and  of 
•aetical  value. 

negative  diagnosis  of  kidney  stone  by  the  X-rays  is  reliable  and  valu- 

to  a  certain  limit. 

pictures  of  a  proper  quality  are  obtained,  calculi  of  oxalate  of  lime  and 
ites  can  be  excluded.    Pure  uric-acid  calculi  cannot, 
ures  of  a  proper  quality  can  be  obtained  with  ease  in  children  and 
adults  of  both  sexes. 
b  pictures  can  usually  be  obtained  by  repeated  trials  in  well-nourished 

?n  patients  are  unusually  stout,  when  the  abdomen  is  very  thick  and  the 
J  are  large,  the  conditions  are  extremely  difficult,  and  only  occasionally 
atisfactory  result  be  obtainable  with  the  present  form  of  apparatus. 
ury  Calcnli. — A  few  successful  results  in  the  detection  of  biliary  calculi 
is  of  the  X-rays  have  been  reported  by  Dr.  Carl  Beck.  My  own  efforts 
direction  have  been  failures.  If  the  individual  were  slender  and  the 
aumerous  or  large,  and  situated  in  the  gall-bladder,  it  would  seem  rea- 
to  suppose  that  they  might  be  detected  in  some  cases  by  placing  the 
on  his  stomach  with  the  plate  l)eneath  the  region  of  the  gall-bladder.  A 
low  vacuum  should  be  used  in  order ^o  show  the  slightest  differences  of 
and  the  exposures  should  be  short,  for  fear  of  blotting  out  the  shadows 
tones  altogether. 

far  as  I  am  aware,  no  successful  efforts  have  been  made  to  detect  the 
B  of  concretions  in  the  vermiform  appendix.  Lying,  as  it  does,  in 
c  fossa,  when  normally  placed  it  would  overlie,  in  the  picture,  a  dense 
:  bone,  a  position  not  favorable  for  the  detection  of  slight  shadows. 

IE  Injuries  Produced  by  the  Diagnostic  Use  of  the  X-rays  upon 
Patients  and  upon  X-ray  Operators 

ttring  the  earlier  years  of  the  diagnostic  use  of  the  X-rays  a  good  many 
18  injuries  occurred  from  want  of  experience ;  at  present  improved  appa- 
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ratus  have  so  shortened  the  duration  of  exposures  that  X-ray  bums  rarely  < 
except  as  the  result  of  the  therapeutic  use  of  the  rays,  and  among  tho« 
are  frequently  exposed  to  the  rays  for  long  periods.  The  shortest  sing 
posure  followed  by  a  bum  in  my  own  experience  lasted  seven  minutes  wii 
tube  distant  twelve  inches  from  the  skin ;  a  moderate  dermatitis  followed  i 
days.  Several  bums  have  been  produced  by  exposures  aggregating  thirtj 
utes  upon  the  same,  or  upon  successive  days,  but  none  of  these  were  s 
On  the  other  hand,  patients  have  been  exposed  for  therapeutic  purposes  i 
minutes  daily  for  six  weeks,  with  the  tube  not  more  than  six  inches  fro: 
skin,  and  no  bum,  other  than  slight  tanning,  has  appeared.  There  is  pre 
a  personal  idiosyncrasy  which  renders  some  persons  more  susceptible 
others.  The  color  or  quality  of  the  skin  does  not  appear  to  bear  any  re 
to  this  susceptibility.  It  is  generally  believed  that  tubes  of  low  resistanc 
rays  of  low  penetrative  power  are  more  apt  to  produce  burns. 

Various  observers  have  asserted  that  bums  might  be  prevented  by  int 
ing  between  the  tube  and  the  skin  a  screen  composed  of  a  thin  sheet  of 
— gold  leaf  spread  upon  wood  or  a  thin  sheet  of  aluminum ;  I  have  not 
that  the  use  of  these  screens  prevents  burns  absolutely,  although  I  belie^ 
danger  of  a  bum  is  somewhat  diminished.  Anointing  the  skin  with  li 
or  vaselin  has  been  suggested  as  a  means  of  preventing  dermatitis;  I 
not  found  them  effective  in  all  cases.  With  the  large  coils  and  tubes  i 
at  present,  and  with  exposures  lasting  from  a  few  seconds  to  two  minutef 
matitis  is  scarcely  likely  to  follow.  Damage  suits  have  been  brought  aj 
many  surgeons  to  recover  on  account  of  X-ray  bums  produced  during 
graphic  exjx)sures;  they  have  not  been  successful  in  any  instance  as  fai 
am  aware.  It  has  been  generally  held  by  the  courts  that  if  the  plaintiff 
that  a  burn  might  follow  the  exposure,  and  accepted  the  risk,  tlie  surgeon 
not  be  lield  responsible.  It  is,  however,  wise  w^hen  about  to  expose  a  p 
to  the  X-rays  for  diagnostic  purposes  to  expressly  warn  him  in  the  presei 
witnesses  that  a  bum  may  follow.  An  agreement  in  writing  to  the  effec 
the  risk  is  accepted  by  the  patient  is  desirable;  such  an  agreement  migl 
prevent  a  suit,  but  would,  doubtless,  go  far  to  invalidate  a  claim  for  dar 
The  surgeon  should  avoid  making  re|X3ated  exposures  upon  the  same  o: 
cessive  days,  and  in  any  case  when  the  aggregate  time  of  exposure  for  < 
more  pictures  is  five  minutes  or  more,  it  is  well  to  wait  ten  days  before  sn 
ing  the  patient  to  the  influence  of  the  rays  a  second  time.  These  remai 
not  apply  to  the  therapeutic  use  of  the  rays,  since  frequent  exposure 
necessary,  and  the  danger  of  a  bum  is  generally  understood  and  accepted  1 
patient.  It  is  wise  during  all  exposures  to  protect  those  parts  of  the  bo^ 
to  be  included  in  the  picture  by  thick  sheets  of  lead,  insulated  from  the  pai 
skin  by  towels  or  the  like. 

X-ray  Bums. — The  irritating  and  destructive  effects  of  the  X-rays  up 
tissues  vary  to  some  extent,  according  to  whether  the  individual  is  expose 
a  few  times,  with  a  short  interval  between,  so  that  the  cumulative  effect 
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rsTB  protkices  a  single  destructive  lesicm,  or  whetber,  an  the  otlier  hand,  the 

esposurc^  are  short,  very  niiriierauSj  and  extend  over  a  long  i)eriod  of  time.     In 

[the  ftimier  category  belong  the  X-ray  burns  produced  in  patients;  in  the  latter, 

I  ik  injirries  suffered  liy  suTireoiia  and  other  X-ray  o]ierators  who  are  ex|>osed 

tti  the  rays  in  the  course  of  their  work  for  long  |M?riod9. 

BuBss  Aftee  Single  Exposures. — As  the  result  of  a  single  exposure  or 
of  a?veral  exi^siires  at  short  intervals^  the  injnrions  effetits  of  the  rays  appear 
ifUT  from  four  days  to  two  weeks  from  the  time  of  exposure.  In  the  mildest 
c»m  the  patient  snffers  a  burning  pain  in  the  exposed  part;  the  skin  becomes 
rctldeucd,  hot,  and  tender;  slight  vesication  may  appear  after  a  few  days.  The 
Tisid*^  are  minute  and  socm  dry^  forming  crusts.  The  hair  upm  the  part 
usually  falls  out.  At  the  end  of  ten  days  or  a  fortnight  the  burning,  redness, 
ihJ  tendeniess  p-adually  subside,  and  althougli  the  patient  may  feel  a  little 
pain  for  a  week  or  uii»rt*  lonijfer,  the  injury  gets  well^  and  leaves  no  serious  efifect 
bebinfl  except  Uie  hiss  of  hair^  and  in  s^>me  eases  a  itjtjderute  auniunt  of  brown- 
isii  pi^  lent  at  ion  of  the  skin*  The  hair  grows  again  in  the  course  of  a  few 
moafli^. 

If  the  injury  is  more  severe  the  patient  begins  to  suffer  intense  burning 
piia»  followed  shortly  by  a  well-defined  area  of  redness  and  e-Kquiaite  tender- 
ness. Large  vesicles  form  upon  the  surface,  and  the  reddened  area  assumes  a 
dtrk  purple  or  magenta  color.  The  vesicles  becon)e  confluent^  their  contents 
become  cloud}',  and  within  a  week  or  ten  days  from  the  commencement  of  the 
TOptoms  the  homy  layer  of  the  skin  separates  over  a  considerable  part  of 
lli£^  burned  area,  leaving  behind  an  exceerlingly  tender  raw  surface,  on  the  level 
vitti  the  surrounding  skin^  from  which  escajies  a  moderate  amount  of  thin 
m  discharge.  The  raw  surface  is  bright  red  in  color,  becomes  covered  in  a 
frw  kmrs  willi  a  tliin,  drlicate,  soft  pfdliclc  or  scab.  If  this  pellicle  Ix*  wiped 
mv,  tlie  surface  bcnc^alh  biceda  readily.  The  lesion  is  characterized  by  con- 
tinmnis  and  fairly  ievere  pain,  by  exquisite  sensitiveness,  and  by  extreme  slow- 
nt'iiof  fiie  healing  ]iroce88-  The  epidermis  grows  in  from  the  edges.  Such  a 
raw  .surface,  three  or  four  inclics  in  diameter^  may  rt^piire  many  months  to 
heal  The  scar  left  after  such  a  burn  may  remain  sensitive  and  painful  for 
onietime.  It  is  usually  white  in  color,  smooth,  occasionally  pigmented;  telan- 
\  gieetasis  may  follow* 

Bums  of  a  more  severe  eliaraeter  than  this,  as  the  result  of  the  diagnostic 
nse  of  the  rays,  are  at  present  practically  unknown.  Soon  after  the  X-rayfl 
<'injf'  into  general  use  a  few  iif  these  bums  were  ]Troduc^d.  The  early  symptoms 
were  those  just  descriljed,  but  the  destruction  of  tissue  involved  the  entire 
thi^'knessi  of  the  skin  and  sometimes  the  deeper  tissues,  A  white,  tough,  and 
It^atbery  slough  was  gradually  formed  on  the  burned  area.  The  lesion  was  so 
boiriljly  painful  that  these  unfort.n nates  usually  acquired  the  morpbin  haliit* 
Tbe  vimlity  of  the  deeper  tissues  was  impaired,  so  that  no  sharp  line  of  demarca- 
ii(m  formed  between  tbe  living  and  the  dead  tissues.  There  seemed  to  be  little 
fir 0(1  reiidency  for  tbe  dead  matt'riid  to  separate  itself  from  the  living,  and  if 
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removed  by  operation  an  unhealthy  raw  surface  was  left  behind,  which  some- 
times existed  for  months  without  any  apparent  sign  of  healing.  The  conditiffli 
sometimes  lasted  for  years  without  much  betterment,  and  amputation  was  neces- 
sary in  several  instances ;  in  others  an  extensive  plastic  operation. 

Chronic  Disturbances  Produced  by  Frequent  Exposures  to  the 
X-RAYS. — The  chronic  effects  produced  by  frequent  exposures  to  the  rays  for 
long  periods  of  time  have  been  very  frequent  among  those  who  have  used  the 
X-rays  continuously,  and  have  failed  properly  to  avoid  the  unnecessary  expos- 
ure of  their  hands.  In  the  mildest  form  the  skin  upon  the  back  of  the  hands 
becomes  dry,  slightly  red,  and  scaly.  The  skin  loses  its  elasticity,  and  when 
pinched  up  upon  the  back  of  the  hand  feels  like  leather.  The  hair  falls.  The 
hands  have  a  somewhat  red  and  congested  appearance.  If  the  exposures  are 
discontinued  the  effects  gradually  pass  away,  and  entirely  disappear  in  a  few 
months.  If  the  individual  does  not  heed  this  warning,  the  nutrition  of  the 
skin  of  the  hand  suffers  profoundly.  The  nails  become  friable  and  their 
growth  is  interfered  with ;  the  free  edge  of  the  nail  breaks  off  and  leaves  the 
end  of  the  finger  exposed,  sometimes  quite  well  down  into  the  matrix.  The 
nails  are  thinned,  ridged,  and  furrowed  transversely.  Hard  nodules  form* 
upon  the  knuckles,  become  fissured,  and  finally  develop  into  shallow,  sensitive, 
and  intractable  ulcers.  The  hands  look  blue  and  shriveled.  If  the  individual 
ceases  to  be  exposed,  the  condition  of  the  hands  may  return  to  normal  in  six 
months  or  a  year.  If  he  persists,  the  condition  grows  slowly  but  steadily 
worse;  the  nutrition  of  all  the  structures  of  the  hand  suffers;  the  ulceratioM 
become  deeper  and  more  extensive;  the  joints  may  be  invaded,  and  the  hand 
may  finally  become  so  crippled  as  to  be  useless. 

Epithelioma. — Epithelioma  has  developed  in  several  instances,  and  amputa- 
tion of  the  fingers,  and  even  of  the  upper  extremity,  has  become  necessary.  In 
some  cases  it  appears  that  the  nutrition  of  the  hand  is  permanently  affected, 
so  that  the  lesions  are  progressive  after  the  exposures  to  the  rays  have  ceased, 
and  this,  too,  when  the  apparent  severity  of  the  condition  was  slight.  Three 
deaths  have  been  reported  within  the  past  year  among  surgeons  and  X-raj 
operators  from  recurrent  epithelioma  following  amputation  for  the  relief  of  the 
conditions  above  described.  In  several  instances,  also,  epithelioma  of  the  face 
has  developed  during,  or  after,  the  X-ray  treatment  for  lupus. 

Azoospermia. — Azoospermia  is  said  to  be  a  constant  condition  among  those 
who  are  frequently  exposed  to  the  X-rays.  As  yet  it  is  not  definitely  known 
whether  or  not  the  condition,  once  produced,  is  permanent,  but  instances  aie 
known  to  me  where  the  condition  has  endured  for  more  than  a  year.  Recent 
observation  has  shown  that  the  condition  is,  at  least  in  some  cases,  probably 
not  permanent.  The  condition  is  that  impotentia  generandi.  Potentia  coeunfi 
is  j)reserved.  As  a  means  of  protection  against  the  rays  the  following  device  is 
in  use  at  present  in  the  New  York  Hospital:  A  partition  is  built  across  the 
X-ray  room  and  covered  with  heavy  sheet  lead.  In  the  partition  is  a  door,  also 
covered  with  lead,  except  for  a  small  window  of  lead  glass.     All  the  controlling 
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s,  switches,  etc,  are  so  placed  that  the  X-ray  operator,  after  arranging  the 
t,  the  tube,  etc.,  retires  behind  the  partition  and  controls  the  operation  of 
il,  tube,  etc.,  entirely  protected  from  the  rays.  Through  the  window  he 
►serve  the  patient,  the  appearance  of  the  tube,  etc.  It  has  been  found 
iry  to  carry  the  lead  screen  quite  down  to  the  floor  and  up  to  the  ceiling, 
id  the  influence  of  diffused  or  secondary  rays. 


CHAPTER    XII 

INJURIES  AND   DISEASES  OF  THE  SCALP 

SUBCUTANEOUS    WOUNDS    OF    THE    SCALP 

Anatomical  Peculiarities. — The  injuries  of  tlie  scalp  may  be  subeutaneoui 
or  open  wounds.  The  characters  of  contusions  of  the  scalp  are  modified  by  tl«. 
anatomical  arrangement  of  the  several  layers  of  soft  parts  covering  the  skiilL 
The  skin  is  firmly  attached  by  dense  bundles  of  connective  tissue  to  the  lul<^e^ 
lying  aponeurosis  of  the  occi  pi  to-frontal  is  muscle  or  galea ;  hence,  subcutaneoni 
efl^usions  of  blood  between  these  layers  form  circumscribed  swellings,  rather 
tense  and  prominent.  Such  constitute  the  familiar  bumps  on  the  head  seei 
so  often  in  children  after  blows  and  falls  upon  the  head.  On  the  forehead, 
in  the  temporal  regions,  and  near  the  occiput,  where  the  skin  rests  upon  tba 
frontal,  temporal,  and  occipital  muscles,  the  union  bet^veen  the  skin  and  the 
imderlying  structures  is  less  intimate  and  firm,  and  in  these  regions  blood  or 
other  fluid  beneath  the  skin  is  diffused  more  rapidly.  The  galea,  on  the  other 
hand,  is  but  loosely  attached  to  the  pericranium,  and  subaponeurotic  fluid  col- 
lections, whether  blood  or  pus,  tend  to  spread  widely.  The  swelling  produced 
is  neither  sharply  defined  nor  tense.  The  pericranium  is  attached  to  the  skull 
quite  firmly  along  the  sutures  and  at  the  sites  of  muscular  attachments;  henoe^ 
accumulations  of  fluid  between  the  skull  and  its  periosteum  may  be  limited  te 
a  single  bone,  or  in  some  directions  by  a  tendinous  insertion.  These  limiti' 
tions  are  more  marked  in  adults  than  in  children.  In  children  the  vasct- 
lar  connections  between  the  pericranium  and  the  skull  are  more  nuraerom 
and  subpericranial  hematomata  are  very  rare  except  during  childhood  of 
infancy. 

Sig^s  of  Contusio;!  of  the  Scalp. — The  signs  of  contusion  of  the  scalp  vaiy, 
then,  according  to  the  anatomical  site  of  the  effused  blood;  if  subcutaneous, a 
sliarply  defined  rounded  elevation  appears  immediately  after  the  injury.  Thj 
swelling  is  tense  and  elastic,  and  may  fluctuate;  if  grasped  in  the  fingers,  4e 
mass  will  be  found  to  move  wuth  the  skin.  Immediately,  or  after  a  few  1mhb% 
a  characteristic  discoloration  of  the  skin  develops;  dark  blue  at  first  Aft* 
eighteen  to  twenty-four  hours  the  margin  of  the  ecchymotic  area  becomes  lig^tH 
in  color  and  of  a  violet  shade.  The  subsequent  color  changes  are  brown,  greea 
and  finally  yellow^ ;  the  lighter  colors  appearing  on  the  advancing  border  ^ 
discoloration  as  the  blood  pigment  is  diffused  through  the  tissues.  The  vtfA 
386 
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iDg  soon  disappears.  The  discoloration  remains  a  longer  or  shorter  time, 
according  to  the  amount  of  effused  blood  and  its  situation.  On  the  scalp,  fore- 
head, and  eyelids  it  is  usually  quite  gone  in  a  few  days;  in 'the  extremities,  on 
the  other  hand,  yellow  pigmentation  may  be  present  for  weeks.  If,  as  the  result 
oi  a  contusion,  blood  accumulates  beneath  the  galea,  it  spreads  widely ;  the 
resulting  hematoma  may  cover  a  large  part  of  the  skull.  A  boggy  condition 
of  scalp  results  if  the  amount  of  blood  is  moderate ;  if  larger,  a  fluctuating, 
diffuse  swelling  of  but  little  tension  is  found.  Continued  bleeding  may  cause  the 
jTrelling  to  increase  in  size  and  extent  for  hours  or  days.  Rarely — an  artery 
[>f  some  size  being  torn — the  tumor  may  pulsate.  A  traumatic  aneurism  or 
irterial  hematoma  may  be  found  in  rare  instances,  and  arterio-venous  aneurism 
bas  also  been  observed. 

Examination  of  Hematomata. — In  examining  hematomata  lying  beneath  the 
jilea  the  following  peculiarities  are  to  be  borne  in  mind:  The  tissues  at  the 
iwrder  of  the  hematoma  soon  become  infiltrated  with  blood,  and  later  with 
Sbrin.  As  the  examining  finger  passes  across  this  border  and  depresses  the 
icalp  into  contact  with  the  skull,  the  bone  may  feel  as  though  depressed.  The 
true  condition  can  be  recognized  by  pressing  and  stroking  the  infiltrated  border 
rf  the  hematoma ;  the  blood  clot  and  fibrin  are  thus  pressed  away,  and  the  sen- 
sation given  to  the  finger  of  a  depression  in  the  skull  disappears.  Usually  such 
hematomata  are  rapidly  absorbed  and  disappear  in  a  few  days ;  in  rare  cases  the 
flnetuating  tumor  may  remain  for  several  weeks.  The  introduction  of  an 
aspirating  needle  into  the  tumor  withdraws  partly  disintegrated  blood.  Con- 
tusions of  the  scalp  rarely  produce  a  subperiosteal  hematoma  in  adults.  The 
lerion  is  more  common  in  children,  and  the  effusion  is  often  limited  to  one  bone 
«  by  tendinous  insertions.  The  differential  diagnosis  from  subaponeurotic 
Inmatomata  is  not  easy. 

Associated  Lesions. — Hematomata  of  the  scalp  are  often  associated  with 
4e  symptoms  of  Commotio  cerebri,  concussion  of  the  brain,  as  well  as  with 
fiasnred  fractures  of  the  vertex.  Definite  symptoms  of  compression  or  laceration 
of  the  brain  are  not  present  unless  the  degree  of  violence  was  extreme.  While 
kmatomata  of  the  scalp  rarely  require  operative  treatment,  they  may  become 
infected  through  abrasions  of  the  scalp  or  through  severely  contused  skin  areas 
"which  become  necrotic.  The  surgeon  will  do  well,  therefore,  to  shave,  disin- 
fect, and  protect  the  overlying  skin.  When  infection  occurs  the  diagnosis 
becomes  that  of  abscess  or  phlegmon  of  the  scalp.  (See  Phlegmon  of  the 
8«lp.) 

Sdematoni  Tnmor  of  the  Scalp  in  the  New-bom  (Caput  succedaneum). — 
Dnring  labor  that  portion  of  the  presenting  head  not  subjected  to  tlie  uniform 
Bompression  of  the  parturient  canal  becomes  the  seat  of  edema  and  ecchymosis. 
Dnring  the  earlier  part  of  labor,  the  edema  takes  place  in  that  portion  of  the 
wip  encircled  by  the  border  of  the  cervix.  The  edematous  area  is  circular. 
Kiring  the  delay  which  occurs  at  the  perineum  the  vulva  may  act  in  a  similar 
lanner;  the  edematous  area  is  oval.     Two  such  areas  may  thus  exist  on  the 
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same  liead.     If  the  membranes  have  remained  unbroken,  or  the  labor  has  been 
rapid,  the  tumor  will  be  small  or  absent ;  if  the  pelvis  is  contracted  or  the  labor 
long,  it  will  be  larger.    At  birth  the  scalp  will  be  swollen  and  edematous  over 
a   rounded   or   oval   area   whose   situation   varies.      In   left    occipito-anterior  ^ 
positions  the  tumor  forms  over  the  posterior-superior  angle  of  the  right  parietal: 
bone.     In  right  occipi to-anterior  cases,  over  the  corresponding  point  on  the  le 
side.     In  occipi  to-posterior  positions  the  tumor  will  be  over  the  anterior  anj^ 
of  that  parietal  bone  which  is  turned  toward  the  pubic  arch.     The  color  of  the'' 
tumor  is  dark  red  or  bluish  red  at  birth,  and  if  blood  is  extravasated  into  the 
tissues  goes  through  the  ordinary  ecchymotic  changes.     Disappearance  of  both  •! 
tumor  and  discoloration  is  rapid,  and  occurs  after  a  few  days.     In  cases  whew^ 
owing  to  a  large  head  or  a  shortened  conjugate,  the  head  is  exposed  to  prolonjjed 
or  severe  pressure  from  the  promontory  of  the  sacrum,  oval,  rounded,  or  lineir 
contusions,  abrasions,  and  excoriations  may  be  present  at  birth  on  that  portifli 
of  the  fetal  head  exposed  to  pressure.  | 

Cephalhematomata  of  the  New-bonL — Pressure  exerted  upon  the  fetal  held  | 
by  the  pelvic  walls  of  the  mother  during  labor  may  cause  lacerations  of  tta  j 
blood-vessels  of  the  pericranium  along  the  lines  of  the  sutures,  and  strippinj] 
of  the  pericranium  from  the  bone.     Less  often,  the  vessels  beneath  the  galei  \ 
are  torn.    Such  lesions  are  said  to  occur  once  in  two  hundred  labors.    Bending , 
or  actual  fracture,  of  the  cranial  bones  is  a  rare  concomitant  of  this  conditio^ 
and  may  be  associated  with  intracranial  hemorrhage.     As  the  result  of  sub* 
pericranial  bleeding  a  fluctuating  tumor  of  some  size  may  be  observed  at  bhrtk 
or  after  a  few  hours — commonly  in  the  parietal  region.     They  are  to  be  difie^ 
entiated  from  encephalocele  from  the  fact  that  the  latter  occurs  in  the  middle  \ 
line.     (See  Encephalocele.)      These  hematomata  soon  develop  the  following, 
characters :  The  fluctuating  swelling  has  a  sharply  marked,  firm  border  above 
the  level  of  the  included  portion  of  skull,  which,  therefore,  feels  as  though  : 
depressed ;  this  is  due  to  rapid  production  of  bone  tissue  by  the  pericranium 
along  the  border  of  the  swelling.     The  border  of  the  hematoma  is  thus  sm^ 
rounded  by  a  more  or  less  completely  ossified  bony  ridge.     The  blood  is  tV 
sorbed  in  ten  days  or  so,  and  the  pericranium  again  becomes  attached  to  Ae 
skull.     The  new  bone  may  also  disappear  in  time  or  remain  as  a  bony  ridge  or 
leave  behind  a  series  of  small  bony  projections  resembling  Wormian  bwi* 
on  palpation.    Infection  of  cephalhematomata  produces  the  signs  and  symptoni 
of  abscess,  phlegmon,  or  gangrene  of  the  scalp. 

Traumatic  Blood  Cyst. — The  regular  history  of  hematomata  of  the  scalp 
is  that  they  are  rapidly  absorbed  and  disappear.  Sometimes  absorption  dod : 
not  occur,  and  a  cavity  remains,  having  a  wall  of  connective  tissue  and  conttitt* 
ing  a  reddish-yellow  more  or  less  turbid  or  clear  fluid.  The  history  of  i* 
injury,  tlie  presence  of  a  circumscribed  fluctuating  noninflammatory  tumflt 
upon  the  scalp,  and  the  character  of  the  fluid  contents,  as  determined  by  aspiti* 
tion,  establish  the  diagnosis. 
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Anitomical  Observations. — Tlie  blood  supply  of  tlie  nrulp  is  abundant    Scalp 

^fiml^^s  iiHnnlly  lilef'il  fri-el}'.     The  arterial  mipply  of  the  sonlp  h  as  follows; 

The  forehead  is  supplied  chiefly  by  the  frontal  and  supra-orbital  branches  of 

the  oplithiilmic  artery.     The  supra-orbital  artery  emerges  from  the  orbit  at  the 

siipra-orbital    foramen-      The    frontal 

^rt^iT  emerges  from  the  orbit  at  its 

iDner  angle.     Laterally^  and  in  front 

a»  well,  the  scalp  is  supplied  by  the 

taterior  and  posterior  branches  of  the 

temporal  arteiy.     The  main  tnmk  of 

ik  temporal  crosses  the  zygoma  just 

m  front  of  the  ear,  and  is  covered  at 

this  point  by  a  layer  of  fascia  derived 

from  the  parotid  gland.     It  may  be 

felt  ptilsating  ^  to  1  cm,  in  front  of 

tli6  ear  over  the  zygoma.    Posteriorly, 

the  pftsterior-aiiriciilar  and  the  occip- 
ital arteries  furnish  the  hlood  supply 

of  tlie  scalp.      The    occipital    artery 

pierw5  the  cranial  attachment  of  the 

trapezius  muscle  and  becomes  sujier- 

ficiil  just  behind  the  mastoid  process 
I  — ind  on  a  level  with  tlie  lobule  of  the  ear,  on  a  Hue  joining  the  external 

oceipital  protuberance  with  the  tip  of  the  mastoid  process.     All  these  arteries 

iM^tomose  very  freely  in  and  beneath  the  skin. 

The  reins  of  the  scalp^  in  general^  follow  the  course  of  the  arteries.     They 
Duuieate  freely  with  the  veins  inside  the  skull.     The  frontal  and  supra- 
fittl  veins,  with  the  ophthalmic;  the  occipital,  with  the  mastoid  vein.     The 
[io^Ued  emissary  veins  are  also  numerous.     They  pass  through  the  skull  in 

itt oblique  direction,  and  often  communicate  with  tlie  veins  of  the  diploe.    Some 

of  them  are  small  venous  cliannels  passing  through  the  skull  at  or  near  the 

Bagiital  suture.     These  channels  are  known  as  parietal  foramina;  they  afford 

ctjinniunication  l»etwccn  the  superficial  veins  and  the  superior  longitudinal  sinus 

of  the  cranium.     A  vein  also  passes  through  the  forauien  cecum  of  the  frontal 

bone;  it  unites  the  veins  of  the  nasal  fossa;  with  the  superior  longitudinal  sinus. 

The  posterior  condyloid  foramina  transmit  veins  affording  communication 
between  the  veins  of  the  cranial  cavity  and  the  vertebral  veins,  as  well  as  the 
ieep  Teina  of  the  back  of  the  neck.  In  estimating  the  gravity  of  infectious 
processes  of  the  scalp  these  venous  channels  of  communication  must  he  home 
in  mjzjd, 
ll'oiinds  of  the  scalp  may  be  incised,  contused  and  lacerated,  punctured,  or 
Ip^ht  wounds. 


Fia.  ia4.^DiA<;}HAM  Illxtsthatino  the  Axteriai^ 

BxrFFi.y  OF  THE  Face  and  Bcali*. 
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Incised  Wounds. — Incised  wounds  are  those  made  by  sharp-cutting  instra- 
ments.  They  are  linear  and  straight  or  curved  in  outline.  If  the  cutting 
instrument  strikes  the  head  in  a  more  or  less  tangential  direction  a  consid' 
erable  flap  of  soft  parts  may  be  raised  from  the  skull  or  even  completely  cot 
away.  Such  woimds  may  be  made  by  a  saber  stroke.  Incised  wounds  divid- 
ing the  skin  merely,  gape  but  little,  though  they  bleed  quite  freely.  Woundi 
which  divide  the  galea  gape  notably.  In  the  frontal  and  occipital  regions 
transverse  woimds  gape  more  than  those  running  antero-posteriorly.  Bleeding 
from  even  a  small  wound  of  the  scalp  may  be  serious,  or  even  fatal,  if  un- 
checked. The  division  of  one  of  the  larger  arteries  is  readily  recognized  by 
the  rapid  escape  of  arterial  blood  in  jets  and  by  the  anatomical  site  of  the 
woimd. 

Contused  and  Lacerated  Wounds  of  the  Scalp. — Contused  and  lacerated 
wounds  of  the  scalp  are  much  more  conunon  as  accidental  wounds  than  dean 
cuts.  They  are  caused  by  blows  upon  the  head  with  blunt  objects — clubs  or 
stones  and  the  like — or  by  falls  upon  the  head  against  hard,  rough,  or  angultf 
bodies.  They  are  sometimes  produced  by  sudden  violent  traction  upon  the 
scalp — as  when  a  woman's  hair  is  caught  in  moving  machinery.  Explosions  of 
gunpowder,  dynamite,  and  gim-cotton  produce  extensive  contused  and  lacerated 
wounds  of  the  scalp.  When  the  blow  falls  at  right  angles  to  the  surface  of  the 
skull,  the  wound  is  often  linear,  and  may,  at  tlie  first  glance,  resemble  an 
incised  wound ;  close  inajiection  will  show  contusion,  fraying,  and  irregularity 
of  the  wound  edges,  or  contusions  and  abrasions  in  the  vicinity.  Often  the 
wound  edges  will  be  found  infiltrated  with  blood,  or  pockets  containing  blood 
clot  will  be  present.  In  some  cases  when  a  single  blow  has  been  struck  by  t 
sharp  stone  or  a  smooth  club — and  notably  if  it  has  fallen  upon  a  bony  ridge— 
the  woimds  may  very  closely  resemble  incised  wounds,  and  the  surgeon  shouM 
exercise  due  caution  if  called  ujwn  to  testify  that  a  certain  woimd  has  been 
made  by  a  sharp  or  by  a  blunt  object,  as  the  case  may  be. 

Wlien  the  force  meets  the  skull  obliquely,  or  nearly  tangentially,  the  scalp 
may  be  extensively  torn;  thus,  angular,  rounded,  or  irregular  flaps  of  scalp 
may  be  stripped  up,  and  even  completely  separated  from  the  head.  Violent 
traction  upon  the  hair  by  machinery  may  tear  the  entire  scalp  from  the  head. 
When  a  flap  is  created,  the  part  of  the  wound  where  the  violence  was  fint 
applied  will  be  contused,  frayed,  or  completely  crushed  and  shredded.  The 
tears  caused  by  stripping  and  traction  upon  the  scalp  are  usually  linear,  and 
resemble  clean  cuts.  The  flaps  usually  include  the  skin  and  the  galea,  but  if 
the  pericranium  was  penetrated  by  the  direct  violence  of  the  blow  or  fall,  it 
may  also  be  included  more  or  less  extensively  in  the  flap. 

Injuries  to  the  Scalp  caused  by  Explosions. — The  injuries  to  the  scalp 
caused  by  explosions  are  sometimes  remarkable.  I  recall  a  case  seen  at  Bellevne 
Hospital,  when  I  was  house  surgeon  there,  of  this  character.  A  dynamite 
cartridge  exj)loded  among  some  workmen,  who  were  thawing  it  out  over  a  fire. 
Several  of  them  were  killed  outright ;  one  of  them  was  brought  living  to  flw 


OPEN   WOUNDS   OF   THE    SCALP  391 

hospital.  Among  his  injuries  was  a  wound  which  extended  from  ear  to  ear 
•cross  the  front  of  his  face ;  a  flap  was  thus  created,  including  his  upper  eye- 
lids, the  upper  half  of  his  nose,  and  his  forehead.  This  flap  was  raised  and 
stripped  back  from  his  skull  as  far  as  his  ears ;  the  flap  was  evcrj^vhere  filled 
with  little  stones  and  splinters  of  wood ;  many  stones  were  embedded  in  his  skull. 
His  eyes  were  destroyed.  Several  hundred  stones  and  splinters  were  removed 
from  this  dreadful  wound  and  from  his  chest  and  arms.  One  wooden  splinter, 
«ix  inches  long,  entered  his  right  forearm  at  its  middle,  and  was  removed  from 
his  upper  arm  near  the  shoulder.  He  survived,  although  blind  and  much 
disfigured. 

Pniicttired  Wounds  of  the  Scalp. — ^Punctured  wounds  of  the  scalp  occur  for 
the  most  part  as  the  result  of  stabs  with  knives,  daggers,  and  the  like ;  they 
may  extend  beneath  the  scalp  for  a  considerable  distance,  and  are  often  accom- 
panied by  injuries  of  the  skull.  A  stab  downward  in  the  temporal  region  may 
pass  to  the  inner  side  of  the  zygoma,  and  thus  wound  the  deep  temporal  artery, 
gi?ing  rise  to  serious  bleeding,  and  possibly  rendering  a  ligature  of  the  external 
carotid  artery  necessary. 

Gnnfhot  Wounds  of  the  Scalp. — ^AVounds  of  the  head  made  by  rifle  bullets 
and  by  shotguns  fired  at  close  range,  or  by  portions  of  shell  or  other  heavy  projec- 
tiles fired  in  battle,  are  quite  commonly  immediately  fatal,  involving,  as  they 
often  do,  injuries  to  skull  and  brain  of  a  destructive  character.  Wounds  in- 
Tolving  the  scalp  merely  will  usually  have  been  made  by  revolvers  of  small 
caliber  and  low  velocity,  or  by  spent  balls  from  rifles,  or  by  small  shot  fired 
from  a  shotgun  at  a  considerable  distance.  These  wounds  present  three  com- 
mon types: 

1.  The  bullet  strikes  the  head  squarely,  but  is  of  small  size,  is  composed  of 
aoft  lead  driven  at  a  low  velocity,  and  flattens  against  the  skull  not  far  from 
the  wound  of  entrance. 

2.  The  bullet  cuts  a  mere  groove  in  the  scalp,  following  more  or  less  the 
CMitour  of  the  skull  for  some  distance. 

3.  The  bullet  enters  the  scalp  and  cuts  a  canal  of  considerable  length  be- 
tween the  galea  and  the  skull,  passing  out  again  at  a  somewhat  distant  point, 
or  lodging.  In  a  wound  of  this  last  kind  the  bullet  may  be  so  deflected  from 
its  course  by  the  skull,  on  the  one  hand,  and  by  the  dense  aponeurosis  on  the 
other,  that  its  path  may  partly  encircle  the  head,  so  that  the  wound  of  exit  may 
be  nearly  or  quite  opposite  to  the  wound  of  entrance,  creating  an  inference  tliat 
the  bullet  has  passed  through  the  skull  and  the  cranial  cavity.  The  absence  of 
t  hole  in  the  skull  and  of  symptoms  of  injury  to  the  brain  will  usually  prevent 
this  erroneous  conclusion. 

BiRi>-SHOT  Wounds. — Wounds  made  by  bird  shot  vary  much  in  character, 
according  to  the  range  at  which  the  shot  was  fired.  If  the  range  is  short,  and 
lie  load  strikes  the  head  or  any  portion  of  the  body  squarely,  a  large  ragged 
lole  is  produced  with  great  destruction  of  tissue.  The  distance  at  which  such 
n  injury  will  be  produced  depends  upon  the  size  and  boring  of  the  gim  rather 
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than  upon  the  size  of  the  shot  used,  since — for  a  distance  sometimes  exceeding 
twenty  feet — the  effect  produced  by  the  shot  traveling  en  mussey  or  but  little 
separated,  is  that  of  a  single  large  missile.  For  example,  a  man  was  acci- 
dentally shot  in  the  loin  by  his  companion.  The  gun  was  a  twelve-gauge  shot- 
gun loaded  with  the  usual  charge  of  smokeless  powder  and  an  ounce  and  an 
eighth  of  No.  8  shot ;  the  range  is  said  to  have  been  twenty  feet  A  large  bole 
was  torn  in  the  loin  behind,  and  a  still  larger  hole  at  the  point  of  exit  in  front, 
through  which  coils  of  torn  intestine  protruded.  At  greater  ranges  the  wounds 
made  by  the  pellets  are  discrete,  and  the  penetration  varies  with  the  range  and 
the  size  of  the  pellets.  (See  chapter  on  Gunshot  Wounds.)  Shotgun  wounds 
of  the  head  may  be  followed  by  fatal  results,  even  when  the  range  is  conside^ 
able  and  the  pellets  small  in  size.  For  example,  in  a  case  reported  by  Dr. 
Lewis  Stimson  a  single  pellet  of  No.  7  shot  entered  a  thin  portion  of  the  frontal 
bone  just  below  the  inner  end  of  the  eyebrow  and  produced  a  fatal  injury  of 
the  brain. 

Examination  of  Wounds  in  Dias^osis. — The  examination  of  wounds  for 
diagnostic  purposes  should  be  made  with  painstaking  observance  of  the  mlea 
of  asepsis.  When  it  is  remembered  that  the  most  trifling  wound  of  this  region 
may  result  fatally  from  erysipelas  or  intracranial  suppuration,  the  weight  of 
this  caution  becomes  clear.  Scrubbing  and  shaving  the  scalp  over  a  considerable 
area  should  precede  any  exploration.  Rubber  gloves  should  be  worn,  and  every 
possible  effort  should  be  made  to  avoid  contamination,  whether  the  wound  be 
already  infected  or  not.  The  important  points  to  be  remembered  are:  Does 
the  wound  divide  merely  the  skin,  or  is  the  galea  also  divided  ?  Is  the  peri- 
cranium separated  from  the  skull  ?  Is  the  skull  itself  injured  ?  Is  any  irapo^ 
tant  vessel  divided  or  a  nerve  trunk  ?  Is  a  foreign  body  present  in  the  wound 
— a  portion  of  the  instrument  which  produced  the  wound,  or  hair,  or  dirt,  or 
gravel,  or  a  bullet,  etc.  ?  Are  the  edges  of  the  wound  contused  to  such  an  extent 
that  their  vitality  is  lost  or  imperiled  ?  Is  the  wound  infected,  and  to  whit 
extent  ? 

Does  the  Wound  Divide  Merely  the  Skin^  or  is  the  Galea  also 
Divided?  Is  the  Pericranium  Separated  from  the  Skull?  Is  thi 
Skull  Itself  Injured? — The  depth  and  extent  of  incised  and  of  contused 
and  lacerated  wounds  is  often  apparent  at  the  first  glance  after  the  wound 
has  been  wiped  clean  of  blood,  foreign  material,  or  pus,  as  the  case  may  be,  and 
yet  this  is  not  always  so.  If  the  wound  is  small,  it  may  be  impossible  to  see 
whether  the  injury  involves  the  skull  or  not.  We  then  have  recourse  to  the 
use  of  a  sterile  instrument,  a  probe,  the  handle  of  a  scalpel,  or  the  like,  or  i 
finger  properly  protected  by  a  sterile  glove.  We  may  then  at  once  discover  by  the 
presence  or  absence  of  a  grating  sensation  transmitted  to  the  hand  whettaf 
the  skull  is  exposed,  aud  often  whether  the  surface  of  the  skull  is  smooth,  or 
whether,  on  the  other  hand,  an  abrupt  ridge  is  present,  indicating  a  fracture. 
We  may  l)e  misled  in  certain  cases ;  when  the  pericranium  is  stripped  up  from 
the  skull,  the  instrument  may  rise  suddenly  from  the  denuded  bone  upon  th 
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gtTJppetl*up  pericriiniuni  to  a  higher  level,  and  thus  the  sensation  of  a  slightly 
depr^^^^  fracture  along  the  line  of  the  stripped-np  periosteum  may  be  very 
distinct*  If  nnable  to  decide  positively^  we  enlarge  the  wound  and  verify  the 
(;<jii(iifiott  by  direct  vision. 

h  XSY  Important  Vessel  Divided,  or  a  Nerve  Trunk  ? — Any  consider- 
able 1)1  (wTid -vessel J  if  divided j  will  nsnally  make  itself  evident,  either  at  once, 
(It  during  the  cleansing  o] iterations,  if  the  wounil  l>e  reeent.  The  main  trunk 
lud  t%'o  principal  branches  of  the  deep  tein])OTaI  are  so  inaccessible  that  Hga- 
tgrp  ui  the  external  carotid  is  preferable  to  an  attempt  to  ligate  the  wounded 
xem\  itself-  The  division  of  the  suiJraHjrbital  nerve,  and  its  subse(|uent  iueln- 
siofl  in  a  scar,  may  give  rise  to  nenralgia. 

Is  A  FoREioN  Body  Present  in  the  Wound? — Foreign  bodies  are  to  be 
BejircW  for  in  contused  and  lacerated  wounds,  but  mf^re  esjiecially  in  pune- 
hmni  wounds— such  as  are  caused  by  a  stab  with  a  i)enknife  or  tlie  like.  Such 
instruments  are  usually  capable  of  infecting  a  wound,  and  if  their  presence 
h  probable,  careful  search,  enlarging  the  wouimIj  if  necessary ,  is  desirable,  not 
only  for  their  extraction,  but  to  exclude  pt*rf oration  of  the  skulL  Gimshot 
wounds,  on  the  other  hand,  do  not  necessarily  demand  search  for,  and  extrac- 
tion of,  the  bnllct,  if  this  is  kno\vTi  to  t>e  lodged.  In  case  tlie  site  of  the  bnUet 
ns.  lie  iiec^n  or  felt  through  the  skin,  removal  is  projx^r ;  but  indiseriminate  prob- 
ing is  unTvise  and  unnecessary.  If  the  skin  orifice  is  eleuned,  these  w^ounds 
ofti*n  heal  per  primmn.  The  site  of  any  metallic  foreign  Iwdy  embedded  in 
lb('si('ulp  can  sometimes  Im?  a[>preeiated  by  the  use  of  the  fluoroseope,  and  usu- 
ally by  means  of  a  radiograph.     (See  the  Use  of  X-rayt^  in  Surgical  Diagnosis,) 

To  What  Extknt  is  the  Vitality  of  the  Wound  Edges  Imperixed? 
—Tlie  scalp  is  so  abundantly  supplied  with  blood  that  even  flaps  which  appear 
b  k  much  contused,  and  whose  living  connections  are  smallj  may  still  be 
cxpwted  to  survive,  either  entirely  or  in  part.  Accordingly,  too  hasty  a  judg- 
jml  should  not  be  formed.  Binoe^  under  careful  asepsis,  nothing  will  Iw  lost 
k  waiting  for  actually  dead  tissue  to  distinguish  itself  from  the  living* 

Is  Infection  Present  in  the  Wound,  akd  to  What  Extent? — ^ While 
nearly  every  accidental  wound  of  the  scalp  may  l>e  regarded  as  a  possibly 
bifeftod  wound,  and  l>e  treated  accordingly ,  we  now  refer  esj^cially  to  wounds 
bwhieh  infection  of  one  sort  or  another  is  already  present.  The  scalp  should 
Ir&haveti  over  a  large  area  surrounding  the  wound  in  order  to  make  a  pro]xir 
txMTJiiiiation.  If  infected,  usually  a  boggy  edeiuatous  tM>ndition  of  the  sealp 
will  he  noted,  and  the  size  of  this  area  is  often  a  fair  index  of  the  extent  of 
ih  infpction,  Eedness  of  the  skin  is  not  marked  unless  erysipelas  is  present 
Tlievwjimd  surface  will  be  found  covered  with  pale  granulations  or  %vith  slough- 
ing tisigiie ;  the  edges  will  often  be  slightly  everted;  a  purulent  exudate  will 
niHilW  lie  evident  ufjon  pressing  the  scalp  near  the  w^onnd;  its  absence  does 
not  preclude  infection.  If  the  wound  lias  j^enetrated  the  galea  the  exudate  is 
ofNmiitined  iHmenth  this  layer,  and  e.xphiratiou  n{  the  wound  with  au  iustru- 
mit  ur  a  gloved  finger  may  Ik?  necessary  to  dvtect  its  presence.     Should  the 
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amount  of  purulent  discharge  seem  excessive  for  the  size  of  the  wound,  such 
an  accumulation  is  probably  present,  and  incisions  in  the  scalp,  often  of  laip 
size,  will  be  necessary  to  determine  its  extent  and  provide  for  proper  drainagR 
If  infection  lias  extended  beneath  the  pericranium,  the  pus  will  be  found  be- 
neath this  layer  and  bare  bone  will  be  seen  and  felt.  If  the  skull  itself  is  the 
seat  of  pyogenic  infection,  the  bone  will  appear  of  a  yellowish-green  color. 

If  the  infection  is  extensive,  or  of  a  severe  type,  constitutional  symptoms 
will  be  present — headache,  a  rise  of  temperature,  prostration,  anorexia,  and  a 
leucocytosis  of  greater  or  less  intensity.  Inasmuch  as  the  spread  of  purulent 
infection  in  the  deeper  layers  of  the  scalp  is  often  of  an  insidious  character, 
and  its  results  disastrous — including  not  only  extensive  necrosis  of  the  galea, 
but  also  infection  of  the  skull  itself,  and  of  the  sinuses  and  meninges  of  the 
brain,  leading  to  fatal  pyemia  or  meningitis — ^no  pains  should  be  spared  on 
the  part  of  the  surgeon  to  render  his  diagnosis  complete  at  once;  if  necessary, 
by  the  administration  of  an  anesthetic  and  exploration  through  projier  incisions, 

DISEASES    OF    THE    SCALP 

Erysipelas  of  the  Scalp. — Wounds  of  the  scalp  appear  to  be  peculiarly  liable 
to  erysipelatous  infection.  The  region  is  one  not  commonly  kept  as  clean  ss 
the  rest  of  the  person,  and  the  hair  harbors  many  bacteria  very  difficult  to 
remove  by  ordinary  means.  The  point  of  inoculation  is  in  many  instances  a 
wound  of  the  scalp  itself,  and,  in  perhaps  a  still  larger  number  of 
cases,  the  disease  begins  in  a  wound  of  the  face,  the  scalp  becoming 
involved  by  the  extension  of  the  process.  Ulcers  upon  the  face  or  in 
the  nasal  fossa*,  or  suppurative  processes  in  the  antrum  or  frontal  sinus,  aic 
not  uncommon  sites  of  infection.  The  infection  may  take  place  in  a  meie 
abrasion,  or  in  a  wound  of  any  size  during  any  stage  of  the  healing  process, 
or  in  a  wound  already  infected  with  pyogenic  microbes.  If  a  clean  granulat' 
ing  wound  he  present,  the  healing  process  may  be  but  little  affected  by  the  new 
infection ;  or,  on  the  other  hand,  the  wound  surface  may  become  covered  by  a 
diphtheritic-looking  membrane  or  become  gangrenous.  In  a  suppurating  wound 
infected  with  erysipelas  the  amount  of  purulent  exudate  will  often  be  notably 
diminished.  Very  often  constitutional  symptoms  will  precede  the  local  signs 
some  hours  or  a  day.  There  will  often  be  a  sharp  chill,  followed  by  a  rise  d 
temperature,  headache  and  prostration,  a  coated  tongue.  Discomfort  in  the 
stomach,  and  even  vomiting,  are  not  uncommon  prodromal  symptoms.  Lenco- 
cytosis,  with  relative  increase  in  the  polymorpho-nuclear  cells,  is  regularly  pTes- 
ent.  When  the  local  lesion  appears,  the  affected  portion  of  the  scalp  will  be 
red,  swollen,  and  edematous ;  the  borders  of  the  red  area  will  be  sharply  ds- 
cumscribod  from  the  surrounding  skin,  but  blisters  usually  do  not  form,  ai 
they  do  upon  the  face.  The  subjective  symptoms  of  burning  and  itching  ar 
present. 

In  some  severe  cases  of  erysipelas  of  the  scalp  it  is  desirable  that  tlie  entii 
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scaJp  should  be  shaved ;  in  this  manner  alone  can  the  progress  of  the  disease  be 
watched  intelligently,  and  the  complications  recognized  and  met,  if  they  occur. 
Subcutaneous  abscesses — if  such  occur — can  be  noted  at  once  and  incised ;  and 
deep-seated  so-called  phlegmonous  areas  of  suppuration  and  necrosis  of  the  deep 
kvers  of  the  scalp  are  less  likely  to  pass  unrecognized  in  their  early  stages,  as 
well  as  the  dusky  patches  on  the  skin,  which  indicate  perforation  by  the  deeper- 
seated  foci  of  suppuration. 

The  S(M?alled  head  symptoms^  accompanying  erysipelas  in  this  region,  are 
)ften  the  cause  of  the  gravest  anxiety.  Headache,  delirium,  and  stupor,  fol- 
lowed in  bad  cases  by  coma,  are  often  observed.  In  some  of  the  more  severe 
•ases  these  symptoms  are  marked,  and  yet  the  patients  recover.  It  is  not  always 
possible  in  a  given  case  to  say  during  the  progress  of  the  disease  whether  the 
ireatening  symptoms  are  due  merely  to  the  severity  of  the  constitutional  poi- 
wning,  or  to  a  septic  thrombophlebitis  of  the  sinuses  of  the  brain,  or  to  menin- 
^tis.  The  occurrence  of  vomiting,  convulsions,  of  ocular,  or  other  palsies, 
ind  later,  of  deep  coma,  point  to  an  intracranial  invasion.  Erysipelatous  infec- 
tion of  the  tissues  of  the  orbit  is  not  infrequently  complicated  with  invasion 
)f  the  ophthalmic  vein,  and  so  of  the  sinuses  of  the  skull.  In  the  cases  com- 
plicated by  intracranial  suppuration  the  avenue  of  infection  may  be  through 
>ne  or  other  set  of  emissary  veins,  or  through  the  lymphatics,  or  along  the 
sheaths  of  the  cranial  nerves.  The  intracranial  process  may  consist  of  puru- 
lent thrombophlebitis  of  the  venous  sinuses,  followed  sometimes  by  pyemia ; 
or  of  meningitis.  (See  Diseases  of  the  Brain  and  its  Adnexa.)  The  occur- 
rence of  furious  delirium  in  the  course  of  erysipelas  of  the  scalp  is  not  uncom- 
mon among  chronic  alcoholics. 

SnbcntaneoQS  Abscesses  of  the  Hairy  Scalp. — The  subcutaneous  abscesses  of 
the  hairy  scalp,  whether  occurring  as  a  complication  of  erysipelas  or  from 
other  causes,  are  to  be  recognized — as  are  similar  lesions  elsewhere — namely, 
by  the  fonnation  of  a  painful,  tender,  red,  circumscribed  swelling,  showing  in 
its  later  stages  the  sign  known  as  fluctuation,  giving  the  sensation  of  elastic 
tension  to  the  examining  fingers.  The  deep-seated  phlegmonous  inflammations 
of  the  scalp,  involving  the  galea  or  the  pericranium,  or  both,  are  sometimes 
less  easily  recognized  than  superficial  abscesses.  Shaving  the  scalp  facilitates 
the  examination  greatly.  A  boggy  edematous  condition  of  the  scalp,  often 
without  redness  of  the  skin,  will  be  found  upon  examination.  Tenderness  may 
be  marked,  but  in  some  of  the  more  severe  necrotic  inflammations  may  be  slight. 
Flnctaation  may  be  present,  obscure,  or  absent.  The  general  symptoms  are 
lieadache,  a  septic  temperature,  a  rapid,  and  later  a  feeble  pulse.  Death 
nay  occur  from  the  severity  of  the  septic  poisoning  or  from  invasion  of  the 
Qterior  of  the  cranium. 

Upon  incision  the  galea  may  be  more  or  less  completely  necrotic,  and  the 
ose  connective  tissue  beneath  may  be  found  infiltrated  with  pus,  or  a  large 
ivity  or  a  series  of  cavities  filled  with  pus  may  exist  beneath  the  aponeurosis. 
'  unrelieved  by  incision,  a  large  portion  of  the  scalp  may  be  lifted  from  the 


396  INJURIES   AND   DISEASES   OF   THE   SCALP 

skull,  forming  a  loosely  fluctuating  sac  filled  with  masses  of  necrotic  tissue 
and  pus.  Gangrenous  perforation  or  sloughing  of  the  skin  may  occur  at  vari- 
ous points,  and  the  pus  may  burrow  deeply  into  the  neck  along  the  intermns- 
cular  planes  or  into  the  temporo-maxillary  fossa.  In  some  cases  putrid  decom- 
position of  the  tissues  takes  place,  and  infection  with  gasogenic  bacteria  will 
be  accompanied  by  an  emphysematous  condition  of  the  tissues,  recognizable  by 
a  peculiar  elastic  consistence  and  by  crepitation  on  palpation  and  by  the  escape 
of  bubbles  of  gas  mixed  with  thin  purulent  fluid  when  the  incised  tissues 
are  compressed.  (See  Bacteria  of  Surgical  Infections.)  The  course  of  the 
more  severe  types  of  these  processes  is  sometimes  terribly  rapid,  and  death 
may  occur  very  early,  with  the  symptoms  of  profound  intoxication — headache, 
delirium,  stupor,  coma,  a  feeble  pulse,  a  high  temperature,  rapidly  ending  in 
collapse.  The  degree  of  leucocytosis  will  vary.  If  the  tissues  have  time  to 
react  after  the  invasion  of  the  bacteria,  leucocytosis  will  often  be  marked,  but 
in  the  most  rapidly  fatal  cases  this  sign  may  be  absent. 

Ualignant  Pustule  or  Anthrax. — The  malignant  pustule  or  anthrax  is  not 
very  common  upon  the  hairy  scalp.     (See  Anthrax.) 

Eczema  of  the  Scalp. — This  disease  occurs  in  an  acute  form  upon  the  heads 
of  neglected  infants  and  young  children.  The  dried  exudate  from  the  inflamed 
skin  collects  in  thick  crusts,  cementing  the  hair  into  a  firm  mass  over  consid- 
erable areas.  After  the  crusts  are  removed,  the  red,  moist  surface  of  the  skin 
is  scarcely  to  be  confounded  with  other  conditions.  Before  the  skin  can  be 
properly  exposed  for  observation  and  treatment,  it  is  often  necessary  to  soften 
the  crusts  with  olive  oil  or  the  like,  and  to  cut  away  the  hair.  In  older 
children  eczema  of  the  scalp  is  often  the  result  of  the  presence  of  pedicull 
Continued  scratching  with  infected  finger  nails  gives  rise  first  to  an  eczema, 
and  later  to  pyogenic  infection  with  the  production  of  subcutaneous  abscess 
liehind  the  ears  and  along  the  border  of  the  hair  at  the  back  of  the  neck.  The 
recognition  of  the  nits  or  ova  of  the  pediculi  attached  to  the  shafts  of  the  hairs 
is  easy,  and  clears  up  the  cause  of  the  trouble  at  once.  The  ova  are  small 
ovoid-shaped  bodies  of  a  dirty-white  or  browTiish-white  color  attached  to  the 
shafts  of  the  hairs  by  a  cement  furnished  by  the  female  louse.  The  lymphatic 
glands  of  the  neck  are  often  enlarged  and  tender,  and  sometimes  suppurate. 
An  interesting  sign  of  the  nervous  irritation  produced  by  these  parasites  is 
observed  in  many  cases — namely,  a  typical  torticollis  or  wry-neck,  attended 
by  tonic  rigidity  of  one  stemomastoid  muscle.  Removal  of  the  parasites  and 
of  the  eczema  by  cutting  the  hair,  and  appropriate  local  applications,  is  fol- 
lowed by  speedy  improvement  and  cure  of  the  wry-neck. 

Furuncles. — Furuncles  do  not  ordinarily  occur  upon  the  hairy  scalp,  bnt 
a  favorite  location  for  them  is  upon  the  back  of  the  neck  at  the  junction  of  the 
hair  with  the  nuked  skin.  These  infections  of  the  hair  follicles  begin  as  t 
minute,  tc^iidor,  inflamed,  red,  swollen  area  in  the  skin,  resembling  an  acne 
pustule.  In  the  course  of  a  few  days  the  inflamed  area  is  very  red  and  hot 
In  the  center  of  the  conical  swelling  can  usually  be  seen  a  yellow  point  cor- 


DISEASES   OF   THE   SCALP  397 


W  ered  by  the  thinned-out  homy  layer  of  the  skin,  representing  the  orifice  of  the 
f  affected  hair  follicle.  If  punctured,  or  allowed  to  rupture,  several  drops  of 
5  pDs  escape,  followed  by  a  minute  slough ;  a  craterlike  o\^nmg  in  the  center 
is  left  in  the  skin  with  sloughy  walls.  Under  appropriate  surgical  incision 
and  disinfection  the  discomfort  is  speedily  lessened  and  the  disease  shortened. 
The  microbes  concerned  in  the  production  of  furuncles  are  usually  Staphylo- 
coccus aureus  and  albus,  and  the  same  is  true  of  carbuncle.  The  presence  of 
numerous  furuncles  usually  indicates  a  depressed  state  of  general  health.  The 
patient  should  be  carefully  examined  for  causes  of  such  depression.  Such  a 
cause  may  be  diabetes,  slow  or  imperfect  convalescence  from  acute  diseases 
(typhoid  fever,  for  example),  alcoholism,  uncleanly  habits,  etc. 

Carbuncle. — Carbuncle  does  not  ordinarily  occur  upon  the  hairy  scalp;  the 
common  site  is  the  back  of  the  neck,  and  the  process  often  invades  the  scalp 
as  high  as  the  level  of  the  ears.  The  disease  may  be  regarded  as  a  congeries 
of  furuncles,  but  the  necrotic  inflammation  extends  into  the  subcutaneous  tis- 
sues as  deeply  as  the  surface  of  the  muscles,  and  in  bad  cases  may  involve  the 
intermuscular  planes.  The  recognition  of  carbuncle  is  easy.  A  painful,  ten- 
der, hard,  and  brawTiy  swelling,  usually  rounded  or  conical  in  contour,  occupies 
the  back  of  the  neck.  The  size  of  the  affected  area  varies ;  it  may  extend  from 
ear  to  ear.  The  skin  is  at  first  red,  later  purple,  and  finally  is  perforated  over 
small  areas;  here  and  there,  through  these  apertures,  pus  and  fragments  of 
broken-down  tissue  escape.  If  untreated,  the  entire  mass  of  necrotic  skin  and 
connective  tissue  may  be  cast  off,  leaving  a  deep,  undermined,  ragged  cavity 
lined  with  sloughing  connective  tissue.  Under  less  favorable  conditions  the 
disease  may  extend  downward  into  the  subcutaneous  tissues  of  the  back,  and 
that  without  showing  much  evidence  of  its  progress  in  the  overlying  skin.  Car- 
buncle is  a  disease  of  depressed  states  of  vitality.  It  is  common  in  the  course 
of  diabetes,  and  is  frequently  the  cause  of  death  in  this  disease.  Carbuncle  is 
not  uncommon  during  advanced  life,  and  is  rare  in  childhood.  Debility  from 
acute  and  chronic  diseases  and  from  the  effects  of  bad  food  and  exposure  favor 
its  occurrence.  The  pain  of  carbuncle  is  often  severe,  and  in  the  early  stages 
the  inflamed  skin  is  exquisitely  tender.  When  the  skin  and  subcutaneous  tis- 
snes  become  necrotic  the  pain  may  subside.  This  is  especially  true  in  the 
diabetic  and  feeble,  in  whom  the  inflammatory  reaction  of  the  tissues  is  slight. 
I  have  known  instances  of  this  kind  where  the  patient,  his  friends,  and  even 
kis  physician  have  been  thus  lulled  into  a  perilously  false  sense  of  security, 
even  when  the  profoundly  septic  patient  was  within  a  day  or  two  of  his 
death. 

The  constitutional  symptoms  of  carbuncle  vary  in  intensity  ^vith  the  extent 
of  the  lesion  and  the  resisting  powers  of  the  patient.     In  the  dial)etic  tlie  symp- 
toms are  those  of  profound  depression  of  all  the  vital  functions.     The  fever 
is  seldom  high,  but  the  pulse  is  rapid  and  feeble  from  the  first.     These  patients 
are  weak  and  prostrated,  and  the  most  powerful  stimulating  measures  produce 
little  or  no  effect     Operative  removal  of  the  infected  tissues   is  sometimes 


.'^^S 


INJUETES    AND   PISEASEK    OF    THE    BCALF 


siK*t»C£iisful,  Imt  fliutetic  eotiin  or  death  from  septic  absorption  arc  tlicj] 
endings  of  these  cases.  Ciirbimcle  affecting  persons  in  otherwise  fairlj 
condithni  nirely  presents  dniii^^oroits  symptoms  of  CNm^stitntional  poisoB 
provided  operntion  is  iiitdertiikeii  enrly.     Tlie  fever  and  prostration  are  ^ 
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often  itch.  Ah>n|j^ 
der  of  the  hair  nji 
forehead  they  eonstit 
''  ( *of ona  veneris,'' 
ilic  ahpeeia — the  fa 
tlie    hair — ^niay    Ijo 


Fig,  13.J — rriiKEtriLrn:*^  Aiisci^fiM  or  the  Scax.p  SECfixPAttY 
1 1>  T u  D E lit;  1(1  kN  I  rr<  u f  TH  E  Fro NT Ai.  BoN£»  In  this  cai*  t heit? 
were  nunu'nni-i  tsil)t?rcMloU8  fcici  in  otiitT  parts  tif  lln^bmjy* 
(Nt"W  Yuik  Hn<|iitiil  cuUt^ctiuu,  stTvicrii  uf  JJr*  Fnuik  Hart- 


most  marked  ujjon  the  crown,  or  in  patches.  It  rarely^  if  ever, 
e<jmplete  bahJne.ss,  The  fjtimmaia  of  the  smlp  ft>rm  painless  nodules 
skin- — more  rarely  in  tlie  deeper  soft  partis^ varying  in  size  from  a 
a  lien's  egg.  At  first  hard,  tlien  doughy,  later  semiflnctnating.  The 
ratber  .slowly,  and  ai'c  finally  absorbed  or  break  down,  forming  typii^til  p 
out  ulcerSj  wbicb  may  slowly  spread  superficially  or  involve  tbc  skull 

TTlcersting  Epithelioma. — ^t'leerating  epithelionui  occurs  upon  the  ftca 
ally  as  rodent  ulcer,      (See  Tumors,) 

Emphysema  of  the  Scalp. — I^iu]ihyfleuia  of  the  scalp  may  occur  as  th 
of  fractures  of  bones  of  the  face  and  skull  which  ojieii  into  air-eon taini 
ities — the  frontal  sinus^  the  nasal  fossa,  the  ethTiioid  vtAU^  the  inastoii 
Tbe  air  usually  accumulates  betwcH?n  the  galea  and  the  pericraniu] 


TJTREASES   OF   THE   SCALP 


399 


mint  md  over  a  liTiiitcd  area;  a  swelling  is  prodiicM^d  of  clastic  quality,  wliich 

mdl's  till  jtalpalioii,     Inilujiiniatory  signii  are  absent 

Picnmatactle  capitis* — Xs  tlie  result  of  cfmgcnital  defects^  or  loss  of  sub- 

siiiiKi'  tiirfJiigh  dirtcast?  or  injury^  in  the  walls  of  the  air-eontaining  hony  eav- 

itinaof  the  akutU  and  face — mastoid  cells,  frontal  sinus,  antrum  of  Ili^hmore — 

amiruulations  of  air  may  tal\e  ^>lnee  ln^tween  the  perinsteinn  and  the  hone,  with 

tW  funnalioD  of  ronnded  elastic  svvulHngBj  which  diiuinifih  in  size,  or  dUap- 

Ipetr  OQ  prcssurej  and  grow  larger  from  cciighingj  sneezing,  or  other  sudden 

fipiriitory  effort.     Pneumatocele  arijiin^  froiu  defcctB  in  the  uui^toiil  pniccss 

[mar  be  congenital  or  acquired,  and  may  spread  upward  and  backward,  and 

I  in  time  involve  a  large  area  of  the  scalp*     Those  arising  from  the  frontal  sinus 

I  afp  usually  due  to  disease  of  the  Ixmy  wall  of  the  siiuis— syjjhiHs  or  tulK*rcu- 

loisi?^ — r^r  to  injury.     They  form  usually  Rniall,  rounded,  elastic  tumors.     The 

dispiojiija  of  pneunuitocele  capitis  is  uuide  from  the  prei*enee  of  a  soft  clastic 

tumiir,  giving  a  resonant  percussion  notCj  painless,  reducible,  and  without  in- 

I  Bttmnrnkiry  syniptonis.     Sudden  increase  in  size  occurs  when  the  patient  makes 

I  aticjEjiiratory  eifort  with  the  nose  and  mouth  closed.     The  defect  in  the  wall 

[of  dii!  frontal  sinuB  can  sornetinies  he  felt  with  the  finger,  in  the  mastoid  proc- 

\m,  less  c*ften, 

Aneiirisms  of  the  Scalp,^ — The  temporal  artery  and  it^  brunclies  and  the 
tjpital  artery  are  the  favorite  sites  of  cirsoid  aneurism — jVngioma  arterial© 
(losuui.     The  tmiior  consists  of  a  congeries  of  dilated,  tortuous  arteries 


the  external  carotid  artery 
ath 

__ „  a  deprtSisiori  orlo«B  of  substance  ct>iiid  be  felt  in  the  skiiLU     ('. 

foiietit  witm  iiii*itT  thi^  careyf  Dr.  L.  W,  HotctikLss,  through  wliuise  klntlnEs^  tlit?  piclunj  la  rt-pruduced.) 


Fic,  136l— CtJiSDiD  Akfijbism  of  the  Scalp  and  Skum..     1:. 
I  liBid  b«eii  u>d  withotit  any  bt'tieRt*     The  tumor  piUaatetl,  v..^        i  l  .nid  eojupressisibl*;!,  and  beneatlii 

gj^  j^aMB  <oi  iJilateil  blood-vesH?ls  a_de^re'Si5iori  or  1o«b  of  substance  ct>iiid  be  felt  in  the  skiiLU     (Thft 

i 
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and  veins  witli  thickened  vvalls^  forming  a  moclerately  elevate 
side  of  the  head^  usually  above,  and  in  front  of  the  ear,  and  of  varia 
The  surface  of  the  tiinifjr  is  eovercd  with  normal  or  thinned  skish  1 
line  and  blue  color  of  the  individual  vciiijels  ean  be  distinguished.  The 
leading  to  the  tumor  are  dilated*  The  tumor  is  soft,  pulsates,  dinuii 
size  on  pressure j  and  exhibits  a  soft,  internuttent  blowing  mnrmiir.  ] 
upon  the  common  earotid  artery  of  that  side  may  or  may  not  cause  til 
tion  and  murmur  to  eea^se,  or  diuiinish  in  intensity^  and  the  tunior  to 
in  size. 

Arterio-venous  Aneurism. — Arterio-venons  aneurism  may  occur 
situation  from  trauuiatisiiL  It  is  to  be  distinguished  from  the  abtil 
the  following  characters :  The  Iiistory  of  injury,  the  pre^nc«  of  a  thri 
murmur  is  continuous.  Pressure  upon  some  ]K>int  of  the  tumor  itse^l 
cessation  of  pulsatir>nj  nnirmur,  and  thrilL  The  veins  are  e8]»ecially' 
the  arteries  leading  to  tlie  tumor  are  normal.  The  growth  is  more  rapi 
tain  angiomata  are  hardly  to  be  distinguished  from  cirsoid  aneurisi^ 
l>y  abM^nce  of  a  murmur  and  pulsation,  and  the  nu>re  usual  prepuce  of 
in  the  skin  over  ibeui,  ami  the  involvement  of  the  skin  eapillurie% 
"  port-wine  stain*"  Sacculated  or  fusiform  aneurisms  of  the  tampon 
are  occasionally  observed  as  the  result  of  trauma.  Tlie  signs  of  an@u{ 
present 

TUMORS    OF    THE    SCALP 
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Papillomata  of  the  Scalp*— lFar/.v*^ — ^Warts,  botli  hard  and  soft, 
upon  the  sealji*     The  pigmented  hairy  wavts  are  sometimes  the  staHii 

of  melano-sareouia,  Su< 
are  often  tender  and  are 
wounded  and  caused  to  1 
the  rejieated  passage  of  tl 
over  tbeuu  Iloms  grow  t 
forehead  and  scalps  soi 
froiu  a  wart,  sometimei 
seliaceoTis  cyst.  They  are 
ish-brown,  brown,  or  almo 
in  color,  and  consist  of  si 
layers  of  homy  epithelimi 
may  be  the  starting  yjoinl 
thclioma*  Horns  may  ; 
length  of  several  inehe&, 
are  attached  to  the  skin, 
the  bone. 

Sebaceous  Cyst — Athei 
Cyst. ^T he  scalp  is  the 
seat  of  these  tumors. 


Fni.    137. CXUSUALLV    LAKat  SEUAi  lOl   S  rVSTSOFTHK 

Scalp*      (Xew   York   Hc)«pitarl,   Uut  r:iti<'iit  Depart- 
tn&tit,  case  of  Dr  HiurotJ 
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*  multiple,  imd  funii  snux^tli,  rounded,  soft,  or  rather  tenso  and  elastic 
r  pedimcndiited  tumors,  varying  in  size  from  a  pea  to  a  hen*s  egg; 
at  one  jToint  to  the  skin.  On  prcasuro  the  characteristic  si^baceoua 
eun  Uc!ually  be  expressed.  They  grow  slowly  and  are  painless,  but 
!ome  infected^  inHamed,  and  ulcerated.  They  are  occasionally  the 
pcjiut  of  horns  and  epithelioma, 

oid  Cysts.— Dermoid  cysts  are  of  congenital  origin.     They  are  lined 
aienibrane  containing  histukii^ical   elements  of   the   skin;    those    upon 


ff^ 


f\- 


Flo,  139*— lliiSUI^T  AFTER  OpEHATIONB  UPON  CaA£  BkoWI* 

iNf  hiQ.  138. 


-  FlMlO  ^  LtPO -LYMPllANOtOMA 

IcALP,  Neck,  anh  Shouloeiis, 
umiflLl  CA»e  occurred  in  the  »c'r\'- 
>r.  Chartea  MeBumry  iii  tlit- 
dt  HtwpitiiK  The  paiient  was 
1  upon  a  uiimbcr  ot  tiirnrsi  Antt 
Table  portionis  a(  the  growth 
moved.  Tbt*  woitndH  alwav» 
ioiljtly  tLad  ihe  chiLmctor  uF  the 

riHicli  lluit  ttemoatasm  wti^ 
the  scalp  contain  oily  or  fatty  material| 
and  sometimes  hair.  Their  favorite  situ- 
re  the  outer  angle  of  the  orbit,  the  root  of  the  nose,  the  temporal 
behind  the  ear,  and  in  the  situation  of  the  large  fontanelle.  Der- 
5ar  a  auperficial  re^njhhince  to  sebaceous  cysts,  but  have  a  d€?eper 
id  are  adherent  to  the  periostemn  or  btme.  Sometimes  they  sit  in  a 
p^reesion  in  the  skull;  occasionally  there  may  be  a  hole  in  the  skull 
iheni,  and  through  this  they  may  extend  into  the  cranial  cavity;  snch 
i  may  pulsate.  Dermoids  grow  slowly,,  and  ma}^  not  be  observed  until 
The  diagnosis  is  to  l>e  made  from  the  situation  of  the  tumor,  its 
icliment  to  the  bone  and  immobility,  its  rounded  shape  and  elastic 
oe.  A  diflferential  diagnosis  l>etween  dermoid  and  congenital  hernial 
lEi  of  the  brain  or  its  membranes  is  usually  possible.     The  hernial 
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protrusions  are  situated  over  a  suture;  they  are  reducible  or  diminish 
on  pressure  and  during  sleep;  they  pulsate  and  are  increased  in  siase  by  J 
ing,  cougliing,  etc. 

Carcinoma  of  the  Scalp, — Carcinoma  of  the  scalp  occurs  in  two  form 
chronic,  superficial,  ulcerating,  le^s  malignant  form,  known  as  rodeni 
and  the  infiltrating  epithelioma  which  invades  the  deeper  tissues,  itud 

infects  the  lymph  glands  and  i 
general    carcinosis.      The    f| 
situations  are  the  forehead  al| 
temporal    region*      Chronic  i 
tion^  and  inAiLUiniations  of  thi 
warts,  and  scars,   and,  as 
stated  J  sebaceous  cj^U  in  tb 
are  the  common  starting  poil 
epithelioma ta*     (See  Tumo 
ribroma. — Tlie  bard   fi 
rarely  oceur  upon  the  scalp, 
fi  hrom  a    ( F  i  brom  a   ni  o1 1  u  ic 
common,    and   may   ocvnr  in 
situation,   in  any  number,  ^ 
any  size.     When  large^  theji 
soft  pendulous  tumors^  \vhi< 
quite  vascidar,  and  often  pi 
extraordinary    deformities. 
Fibroma.) 

Kcloid.^Kcloi J    Is    not 
queut  ujx>n  the  sealp  as  the 
of  scars,  and  ia  rerj  eommoi 
the  lobule  of  the  ear  in  neg; 
en  as  the  result  of  boring 
for  earrings. 
Nemrofibromata — Plexifonn    Neuroma. — Flexiform    neuroma    has 
served  upon  tlie  foreljeadj  in  the  temporal  region,  behind  the  ear^  and  ifij 
situations.     They  are  often  pigmented  and  hairy  growths,  somehmes  | 
and  painful,  of  soft,  rather  uneven  consistence.     They  form  flaccid  ti 
which  may  give  the  sensation  of  a  bundle  of  %vorms  beneath   the  ski 
palpation.     They  are  often  conibined  with  hypertrophy 
cutaneous  tissues, 

Angiomata.     (See  Cirsoid  Aneurismn) 

HevTis   vasculoans — Angioma   simplex. — Nevus    occurs   tqion    the    fi 
and  scalp  as  a  congenital  tumor,  consisting  of  dilated  capillaries  an 
blood-vessels;  it  is  often  pigmented  and  hairy,  varies  in  size  from  the 
tion  of  an  inch  in  diameter  to  the  size  of  a  hand  or  larger.     Their 
pink- red  to  deep- red  or  purple  color  renders  tljeir  diagnosis  simple,     T 


ilti.   IMl — ANGIOMA    OF   THE    SCALP,    WHICH    AB   TUB 

Result  of  iNjuuTt  Blejj  Profusklt*  The  iii- 
mor  waa  pmhahly  an  an^u-aart^otTia.  (New  Ycirk 
liuapitol  ooUtictiaii,  aervic*  of  Dr,  Murray,) 


eneatb   the  skiHj 

i 
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lomljiued  with  Ijinphatigiomata^  and  are  theD  pale  in  color.  The  cavern- 
igioma^  which  ifurisistij  uhieHj  o£  tlikted  vessels  and  spaces  in  which 
titictioti  between  arteries  and  veins  is  more  or  less  lostj  occur  upon  tlie 
In  structure  they  resemble  tlie  tissue  of  the  corpus  cavernosuin  penis. 
:orni  soft  compressible  tumors^  usually  congenital,  sonietiniua  pigmented^ 
pulsating. 

lod  Cysts. — UndcT  this  title  are  described  cyst  formationSj  contain- 
nous  bl(XKl,  \vhi(*h  cx-eur  upon  tlic  scalp  and  eommunieate  witli  the 
af  the  interior  of  the  craniuuh  Such  blood  cysts  are  situated  be- 
the  pericranium,  and 
luieate  by  an  emis- 
^ein  with  the  longi- 
1   ainus.      They   may 


lorna^ — T^ipoma  is  a 
imor  upon  the  scalp; 
it  does  occurj  it  is 
often  situated  upon 
trebead  and  beneath 
Hjneim^sifi  of  the  oc- 
Fn:)n talis  or  the  teni- 
tntiscle.  They  form 
d  or  flattened  eleva- 
and  upon  palpation 
t  and  elastic.  At  the 
B  of  the  tumor  there 
[letimes  a  thickened 
of  periosteum,  such 
upon  pal  pat  ion  J  the 
may  feel  as  though 
in  a  depression  in 
kulL  Very  rarely 
Ii|M?niata  have  been 
cd  in  the  scalp,  and 
[SB  h  reported  of  a 
woman  who  Imd  such 


FuJ*   l4L^Aiisrb>s  <jp  the  Scali-  DKfitNti  rut;  Eak,  Sjiiu* 

LATINO    MASTOtlJiTlS. 


iir  of  enormous  size, 

ug   down    as    far    as 

lees.      In   lipomata   of  the  scalp   the  lobuktcd   chnracter  of   ordinary 

tm   is    usually    wanting;    the   surface   of   the   tumor    is    smooth;    they 

It    filightly    movable.       The    differentiation    from    dermoids    depends 

llie    localization    of    the    latter^    and    the    fact    that    dermoid    appears 

in    life — often    in    infancy — while    lipoma    usually    ^ows    in    later 
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Enchondroma  and  Osteoma. — Enchondroma  and  osteoma  have  very  rart 
been  observed  in  the  soft  parts  of  the  scalp. 

Endotheliomata. — Endotheliomata  occur  upon  the  head  in  two  forms.  1 
first,  cholesteatoma,  so-called  "  mother-of-pearl "  tumor,  may  appear  in 
scalp  as  an  outgrowth  from  the  cranial  bones,  often  from  the  temporal  bo^ 
they  are  sometimes  mistaken  for  sebaceous  cysts  or  dermoids.  Second,  t 
malignant  endotheliomay  or  angiosarcomata,  usually  originate  in  the  crani 
bones  or  from  the  membranes  of  the  brain.  In  gross  appearance  and  mode  (^ 
growth  they  are  hardly  to  be  distinguished  from  carcinoma.  They  are  some 
times  very  rich  in  bood-vessels,  and  may  pulsate  and  a  murmur  may  be  present 

Sarcoma. — The  various  forms  of  sarcoma  originate  in  the  scalp,  in  thi 
cranial  bones,  or  in  the  membranes  of  the  brain ;  they  do  not  differ  in  char 
acter  f rom  sarcomata  elsewhere.     (See  Sarcoma.) 


CHAPTER    XIII 

INJURIES  AND  DISEASES  OF  THE  SKULL 
DIAGNOSIS    OF    INJURIES    OF    THE    SKULL 

ts  considering  the  diagnosis  of  injuries  of  the  skull  we  have  to  remember 
^it  two  e?ntirely  distinct  sets  of  signs  and  symptoms  may  follow  trauma tie^ini^ 

pf  tlie  head.  First,  those  due  to  the  injury  of  tho  heme  and  the  overlying  soft 
prts,  and  second,  of  far  greater  conseqiieneej  the  signs  and  symptoms  due  to 
iBiuij  of  the  cranial  contents,  the  hrain  and  its  memhranes,  the  blood-vesselsj 
tnd  the  eranial  nerves.  The  injuries  of  the  bones  of  the  skull  are  relatively 
UBiiaprtant,  except  in  so  far  as  they  have  a  bearing  upon  the  immediate  or 
female  effects  produced  upon  the  cranial  contents.  In  discussing  the  fliagnosis 
of  fracturt^s  of  the  skull  I  have  followed  Stimson's  classification,  namely:  cir- 
BLniscrilied  fractures  of  the  vault;  fissured  fractures  with  generalized  brain 
ijury;  other  forms. 

Circumscribed  FractnreB  of  the  Vault  ^ — Circum.seribed  fractures  of  the  vault 

ip  prothiced  by  diri*et  violence  acting  over  a  limited  area^  causing  a  fracture 

the  jM>int  at  which  tlie  violence  is  applied.     They  may  or  njay  not  be  accom- 

luiied  by  injury  of  the  cranial  contents;  such  injury,  if  present^  is  distinctly 

lized.     The  fractures  may  be  of  various  types:  Fissures,  cuts  which  shave 

fi  a  portion  of  the  skull ;  fractures  of  the  inner  or  outer  table  alone,  com- 

linuted,  with  depression;  perforations.     Many  of  these  fractures  are  com- 

hni,  some  are  stuLple* 

f  FissuHEs, — Fissures  may  be  produced  by  blows,  as  with  a  hammer,  or  by 

Its  of  a  saber  or  any  shariH^dgcd  instrument.     The  fissure  may  extend  partly 

rfnfirely  through  the  skull;  may  be  as  long  as  the  portion  of  the  instrument 

rVich  gitruck  tlie  skull,  or  longer.     A  tangential  or  oblique  cut  may  wholly  or 

^rlly  shave  off  a  fragment,  including  the  outer  table  merely,  or  the  entire 

iliifrkesa  of  the  skull.     These  fractures  are  always  compound  and  are  open 

tti  feet  inspection;  they  offer  no  difficulties  of  diagnosis  except  that  a  torn 

e^l^of  periosteum  may  cause  a  sensation  to  the  examining  finger  which  exactly 

Tm'tnblpii  that  produced  hy  the  edge  of  a  fissured  fracture.     The  dia^osis 

sknilil  be  Ciirrected  hy  the  eye.     A  suture  in  the  skull  may  resemble  a  fissured 

{mcfuTiu    A  fracture  usually  hlecds,  or  nuiy  be  made  to  bleed,  by  scraping  it 

Bill  a  piece  of  gauze  or  an  instnunent. 

JvWnred  fractures  of  limited  extent  may  also  be  produced  by  blunt  objects 

40^ 
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which  affect  the  skull  over  a  limited  area ;  such  fissures,  if  simple,  wd 
rise  to  bo  definite  signs  of  fracture  other  than  pain  wlieu  the  line  of  ii 
is  pressed  upon  with  the  fiugc^r.  A  similar  kind  of  violeneo  may  rarc| 
dnce  bending  of  the  outer  table  of  the  skull^  and  fraetnre  of  the  innei 
alone.  Such  injuries  are  rare,  and  will  not  usually  be  discovered  uale 
arc  fatal  from  wound  infection,  or,  as  in  one  reported  cane  from  intri 
hemorrhage.  FraL*ture  of  tlie  external  table  alone  may  re&ult  wlien 
passes  through  the  skull  from  one  side  to  the  other  and  strikes  the 
tablej  bending  it  outward^  and  causes  a  scale  of  bone  to  he  separate^l 
external  table  without  pc*rf orating.  Such  injuries  are  extremely 
would  not  usually  be  discovered  on  account  of  the  overshadowinf?  imi 
of  the  injury  of  the  brain. 

Depheshed  Fractukeh  or  the  Skull. — I>epressed  fraetun-K  art3 
compound  and  eonuuinuled  on  accoimt  of  the  method  of  their  jirotlnc 

blows  from  sinallj  hardj 
— clubs,    stones  J    hanimel 
tlju  like*     If  com  pound, 
siiTuosis  is  usually  easy^ 
pressed  fra*^ient^  or  fri 
can  be  seen  or  felt  in 
wound.     If  the  dep 
tion  of  bone  remains  atta 
some  part  it  will  tend  to  I 
back  into  place^  and  in  da 
frequently    catches     and  I 
some  hair*     The  fracture 
inner  table  is  always  ni<3 
tensive  than  that  of  the 
In  other  cases  the  fractulj 
circumscribe    a    more    o« 
rounded    portion    of   the 
the  depressed  portion  is  xt 
coniminuted,  it  may  Ijo  depl 
en  masse^  or  the  depressioi 
slope  toward  the  center;' 
the  internal  table  will  be  more  extensively  fractured.     From  t!ie  edges  i 
depression  one  or  more  fissures  may  be  found,  either  long  or  shorty  ani 
ning  away  from  the  depressed  area.  | 

If  simple,  the  seat  of  the  depression  can  usually  be  readily  detected 
the  finger  through  the  scalp.  A  fallacy,  Iiowcver,  may  arise,  as  already  ^ 
of  imder  contusions  of  the  scalp,  if  the  fracture  is  a  day  or  two  old,  A 
toma  may  be  present  in  tlie  case  of  a  contusion  without  fracturo,  and  ( 
of  fibrin  may  be  deposited  around  its  l>order ;  the  examining  finger  fee 
ring  of  fibrin,  and  passing  beyond  it  seems  to  sink  into  a  depression  \ 
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skulL  The  fibrin  may  be  diii placed  by  rubbing  and  pressure,  when  the  appar- 
ent depression  disappears*  In  case  of  de|)ressed  fractures,  elevation  and 
removal  of  depressed  fragments  may  show  laceration  of  the  dura,  hemorrhage 
from  the  dura,  from  one  of  the  sinuses,  or  from  an  artery,  or  laceration  of 


li*.     143,^ni:i  tjKrtSEi^  1  HAcrurii:  or  the  Bruli..     (Museum  cjf  tlit  New  York  Uo^pilal.) 


tb  brain,  or  heinraThage  froDi  the  vessels  of  the  pia,  A  portion  of  the  internal 
ulile  may  be  driven  into  the  brain,  or  a  bullet  or  otlier  foreign  body  may  bo 
Jisctwered,  There  may  be  the  escape  of  brain  tissuCj  occasionally  a  flow  of 
cerebro-spinal  fluid. 

Depressed  fractures  of  the  sknll  may  be  accompanied  by  the  symptoms  of 
concnsaion  or  compression  of  the  brain,  and  may  give  rise  to  general  and  local 
svmptoma.  The  symptoms  of  concussion  of  the  brain  or  cerebral  shock  are 
imnie*liate.  Partial  or  complete  unconsciousness  following  the  injury,  and 
lasting  for  a  variable  time— from  a  few  moments  to  a  few  hours — the  recovery 
i»  rapid  or  gradual.  Vomiting  sometimes  occurs,  and  headache.  Other  symp- 
toina  of  shock  may  be  presentj  a  rapid  and  feeble  pulj^Cj  paleness,  and  coldness 
4  the  surface,  together  w^itli  shallow,  slow,  or  irregular  breathing.  During 
tliepriod  of  the  recovery  the  patients  may  be  excited  and  irritable.  Additional 
muptoms  to  these  usua!ly  indicate  contusion  or  laceration  of  the  brain,  or 
cmnifll  nerves,  or  cerebral  compression  from  intracranial  hemorrhage.  De- 
frmni  fractures  of  the  skull  when  they  are  over  some  portion  of  the  motor 
area,  and  are  aeeompanied  by  paralysis  of  certain  ^rroups  of  muscles,  indicate 
that  the  function  of  the  compressed  portion  of  brain  is  interfered  with,  and  call 
for  ojjeration.  If  the  symptoms  arise  at  once,  the  indication  is  clear;  if  not  for 
sevml  days,  it  may  be  that  the  symptoms  are  due  to  the  spread  of  an  iaflam- 
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raatory  process  having  its  origin  at  a  point  some  distance  away  from  Hutt 
portion  of  the  brain  which  is  giving  rise  to  the  symptoms. 

Complications. — Hemorrhage  from  the  Middle  Meningeal  Artery.--k 
very  important  complication  of  fracture  of  the  vault  of  the  skull,  and  one 
which  may  occur  after  injuries  of  the  head  without  fracture,  is  hemorrhage 
from  the  middle  meningeal  artery  or  one  of  its  branches.  The  middle  me- 
ningeal artery  enters  the  cranium  through  the  foramen  spinosum,  and  nuu 
between  the  dura  and  the  skull,  in  a  groove  in  the  latter,  outward,  then  upward. 
The  artery  divides  into  an  anterior  and  posterior  branch.  The  anterior  branch 
passes  upward  and  forward  in  the  direction  of  the  forehead.  The  posteriw 
branch  passes  horizontally  backward.  The  anterior  branch  is  more  commonly 
ruptured  in  fracture,  the  posterior  branch  less  often.  In  cases  of  compound 
fracture  of  the  skull  in  which  the  artery  bleeds  externally,  the  situation  of  the 
hemorrhage  may  serve  as  a  guide  to  the  injured  vessel.  In  case  the  point  of 
injury  cannot  be  exactly  localized,  the  anterior  branch  may  be  exposed  by  t 
trephine  opening  or  an  osteoplastic  flap — in  the  adult,  two  fingers'  breadth  above 
the  zygoma  and  one  inch  behind  the  external  angular  process  of  the  frontal  bone. 
The  main  trunk  of  the  artery  as  it  leaves  the  great  wing  of  the  sphenoid  crosaes 
the  anterior  inferior  angle  of  the  parietal  bone.  The  posterior  branch  may  be 
exposed  by  an  opening  three  inches  posterior  to  the  first.  In  practice,  the  same 
osteoplastic  flap  may  include  both  branches.     (See  also  Cerebral  Localization.) 

The  symptoms  of  hemorrhage  from  the  artery  may  come  on  at  once,  or  be 
delayed  for  several  hours,  or  even  days.  They  will  vary  somewhat  according 
to  the  rapidity  of  the  bleeding  and  the  amount  and  situation  of  the  hematoma. 
Usually  the  patient  has  few  or  no  symptoms  immediately  after  the  accident 
The  symptoms  produced  consist  of  localized  paralyses,  and  of  general  symp- 
toms of  compression  of  the  brain.  In  some  cases  the  symptoms  of  concussion 
following  the  injury  wall  gradually  merge  into  those  of  compression.  The 
headache,  irritability,  nausea,  and  vomiting  are  followed  by  lethargy,  stiipw, 
and  coma.  Paralyses  due  to  compression  of  the  cortical  motor  area  are  loca^ 
ized  to  one  limb  or  set  of  muscles  or  are  more  extensive  (hemiplegia).  In  the 
former  case  the  hemorrhage  is  probably  between  the  dura  and  the  skull;  in 
the  latter,  beneath  the  dura.  The  paralyses  occur  upon  the  side  of  the  body 
opposite  to  the  injury.  The  pulse  becomes  slow  (the  pulse  of  compression  of 
the  brain).  The  pupils  of  the  eyes  are  of  unequal  size;  the  pupil. is  often 
larger  upon  the  injured  side. 

Gunshot  Fractures  of  the  Skull. — Gunshot  fractures  of  the  skull  have 
been  spoken  of  under  Gunshot  Wounds ;  as  there  pointed  out,  they  vary  in 
gravity  from  mere  contusion  of  bone,  or  the  production  of  a  superficial  furrow 
in  the  outer  table,  to  complete  or  extensive  disorganization  of  the  calvariniB. 
Pistol  bullets  of  small  size,  and  fired  at  low  velocity,  may  flatten  against  thft 
skull  without  seriously  injuring  the  lK)ne,  or  may  produce  a  perforation  corre- 
sponding in  size  to  the  caliber  of  the  bullet,  without  much  splintering,  and 
enter  the  brain,  producing  serious  or  immediate  fatal  symptoms  from  destmfr 
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lion  flf  iTnportant  centers  in  the  brain  or  niedulk;  or,  on  the  other  hand,  they 
^iav  remain  and  produce  no  symptoms  whatever,  or  l>c  aeeonipanied  by  inime- 
j^igtiM'nfection  uml  abBCOggj  of  the  brain  or  pumleut  nieaitigitis ;  or  may  produce 
link'  «f  uf>  reaetion  at  tlic  time,  and  aftor  an  indefinite  period  cause  abscess 
oru»eningitis,  or  both,  with  fatal  results. 

Extraordinary  contrasts  are  sometimes  presented  by  these  cases,  A  patient 
nfmine  fired  thrc^e  shots  from  a  ,22  ealib4i^r  pistol  upward  into  his  open  mouth* 
He  was  brought  to  the  hospital  unconscious,  ami  with  the  symptoms  of  com- 
[iression  of  the  brain.  The  nnconscionsncss  persisted  for  three  days^  and  was 
jkn  ^Itnvly  recovered  from.  There  was  exophthalmos  of  the  left  eye^  with 
ililaliUion  of  the  pupil  and  blindness  in  that  eye.  In  the  c<:)urse  of  two  months 
ill  the  signs  and  symptoms  passed  away^  except  that  vision  in  the  left  eye  Avas 
slightly  impuired*  A  scries  of  X-ray  pictures  h»catcd  tw^o  of  the  bullets  in 
till'  brain  in  the  anterior  fossa  of  the  skulh  Stimsoix  relates  a  case  in  whieh  a 
single  No.  7  bird  shot  entered  just  above  the  tendo-oculi,  and  passed  through 
tl»e  lower  part  of  the  frontal  loW^  direetly  hack  nearly  to  the  Sylvian  fissure, 
hik!  eflui^  death  in  a  \^eek  wdtlinnt  any  evidence  of  inflammation,  and  with 
otiiy  a  minute  intracranial  hemorrhage. 

Fractures  of  the  skull  by  rifle  bullets  of  larij^e  caliber,  and  by  high-powered 
rifla  tiring  small-calilx*r€*d  bitUeta  at  high  velocities,  produce,  as  already  pointed 
mit  under  Gunshot  Woimds,  extensive  destruction  of  the  skull  and  brain.  Tlie 
woimJ  of  entrance  in  the  scalp  usually  corresponds  with  the  size  of  the  bullet. 
Tie  wound  of  exit  is  usually  larger,  and  is  ace^mipanie*!  by  extensive  com- 
miniilinn  of  the  skulk  Sueli  injuries  are  fatal  at  once,  or  within  a  few  hours* 
\SUtL  fireil  at  distances  less  than  800  meters,  extensive  comminution  and  fis- 
Hires  surround  tlie  wound  of  entrance  and  of  exit  in  the  skulk  Beyond  that 
range  the  8[dintering  and  conuninution  of  the  skidl  and  the  disorgani station  of 
the  brain  diminish,  and  at  extreme  ranges — 2,500-3,000  meters — simple  per- 
fontionfl  are  observed  without  explosive  effect.  When  tired  at  long  range j 
however,  small-ealib(Tpd  rifle  bullets  may  occasionally  lodge  and  remain  in  the 
bfain  ^'ithout  producing  symptomSj  or  the  symptoms,  though  present,  are  dis- 
tinedy  localized.  The  fractures  of  the  base  of  the  skull  through  the  mouth, 
tk  noee,  or  through  the  orbit,  in  the  form  of  small  perforations,  whether 
produced  by  btillets  or  by  pointed  objects — daggers,  sticks,  ombrella  luiudles, 
e»c.— are  dangerous  and  often  fatal  injuries,  on  account  of  the  tma voidable  and 
frpfjiicnt  infect! I *n  as  well  as  froin  injury  of  brain  tissue  and  heinorrhage. 

nimied  Fractures  with  Oeneralized  Brain  In  jury »— These  are  the  fractures 

'need  by  blunt  violence  such  as  falls  upon  the  head,  crushing  injuries,  falls 
Kpfni  the  buttocks,  fc^et^  or  knees  from  a  height.  The  mechanism  is  that  the 
dull  is  compressed  in  one  direction  and  forced  to  expand  in  another  beyond 
ilit  limits  of  its  elasticity,  producing  the  so-called  bursting  and  bending  frac* 
teire^,  accompanied  by  general  contusion  and  laceration  of  the  brain,  with  hem- 
orrhage from  the  vessels  of  the  dura  and  pia,  or  of  the  brain  substance  itself, 
and  from  the  larger  or  smaller  arteries  passing  through  the  base  of  the  skull 
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or  the  venous  sinuses ;  injuries  of  the  cranial  nerves  by  hemorrhages  into  their 
sheaths,  less  commonly  by  their  rupture.  For  the  mechanism  of  these  fnc- 
tures  I  am  compelled,  for  want  of  space,  to  refer  the  reader  to  systematic  worb 
on  General  Surgery  and  on  Fractures.  It  may  be  sufficient  here  to  say  tint 
these  injuries  commonly  cause  fissured  fractures,  extending  through  the  base 
of  the  skull  in  various  directions.  That  the  fissures  are  frequently  prolonged 
toward  the  vertex,  and  even  circumscribe  the  entire  skull,  so  that  it  is  brokea 
into  two  portions,  movable  one  upon  the  other.  The  lines  of  fracture  most 
commonly  cross  the  middle  fossa  of  the  skull,  usually  in  a  more  or  h^  trans- 
verse direction,  fracture  the  petrous  portion  of  the  temporal  bone  near  its 
anterior  border,  and  open  into  the  middle  ear.  Sometimes  they  pass  into  the 
anterior  fossa,  and  sometimes  into  the  posterior  fossa. 

There  are,  further,  fractures  of  the  vault  produced  by  great  degrees  of 
violence,  such  that  extensive  simple  or  compound  comminuted  fractures  of  the 
vault  occur,  with  or  without  fissures,  which  may  or  may  not  extend  to  the 
base,  and  accompanied  by  serious  generalized  injuries  of  the  brain.  The  im- 
portance of  both  these  groups  of  fractures,  from  a  diagnostic  point  of  view, 
depends  but  little  upon  the  injury  to  the  skull,  but  upon  the  associated  injuriei 
to  the  intracranial  contents. 

Symptoms. — The  symptoms  of  these  fractures  are  those  of  serious  general 
injury  to  the  brain.  There  is  unconsciousness,  more  or  less  complete,  irregu- 
larity of  the  pupils  of  the  eyes,  paralyses  of  greater  or  less  extent,  which  vary 
according  to  the  seat  of  the  injury  to  the  brain  or  to  the  cranial  nerves — to  be 
spoken  of  later.  There  is  a  rise  of  temperature,  usually  moderate  but  whidi 
may  become  very  high  just  Ix^fore  death.  The  pulse  is  sometimes  increased 
in  frequency,  and  sometimes  it  is  slower  than  usual.  Respiration  may  ba 
affected  in  various  ways,  according  to  the  portion  of  the  brain  injured.  The 
signs  and  symptoms  referable  to  the  fracture  are  hemorrhages  from  the  ears, 
the  nose,  or  the  mouth — the  hemorrhage  may  be  slight  or  profuse — the  escape 
of  cerebro-spinal  fluid  from  the  ear,  from  the  nose,  and  occasionally  through  the 
Eustachian  tulxi  into  the  throat;  sometimes  the  escape  of  brain  tissue  through 
the  same  channels.  In  fracture  of  the  base  through  the  middle  fossa  of  the 
skull,  involving  the  petrous  portion  of  the  temporal  bone,  there  is  deafne* 
in  the  ear  on  the  injured  side.  It  is  to  be  remembered  that  hemorrhage  froa 
the  ear  may  be  caused  by  rupture  of  the  memhrana  iympanij  or  fracture  of  the 
anterior  wall  of  the  external  auditory  canal,  caused  by  a  blow  upon  the  chiB» 
transmitted  through  the  condyles  of  the  jaw  to  the  temporal  bone.  The  dfa- 
charge  of  blood  from  the  ear,  from  the  nose,  and  into  the  throat  do  not  cot" 
stitute  certain  signs  of  fracture  of  the  base. 

The  escape  of  cerebro-spinal  fluid  from  the  ear  may  be  noted  at  once,  off 
more  commonly,  the  discharge  is  first  bloody,  later  a  mixture  of  blood  vA 
cerebro-spinal  fluid.     At  the  end  of  a  day  or  more  the  fluid  may  be  entirdj 
clear.      If  the   tympanic   membrane   remains   intact   and   cerebro-spinal  fluil 
escapes  from  the  ear,  it  indicates  a  fracture  of  the  superior  wall  of  the  external 
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iditory  canal.  If  the  tympanic  membrane  is  not  ruptured,  the  fluid  may 
ad  its  way  through  the  Eustachian  tube,  and  into  the  throat  or  through  the 
ose.  In  fractures  extending  into  the  anterior  fossa,  also,  cerebro-spinal  fluid 
nay  flow  into  the  nose.  The  quantity  of  cerebro-spinal  fluid  discharged  varies. 
[t  is  usually  greatest  from  the  ear.  It  may  amount  to  several  ounces,  or  to 
IS  much  as  a  pint,  in  twenty-four  hours.  The  fluid  is  alkaline  in  reaction, 
contains  a  considerable  quantity  of  sodium  chlorid,  and  very  little  albumen. 
A  copious  discharge  of  lymph  may  take  place  from  the  ear,  containing  a  large 
qnantity  of  albumen.  Such  lymph  may  be  derived  from  the  lymph  space  of 
Sch\vall)e  in  the  labyrinth.  Two  other  varieties  of  discharge  may  be  noted. 
"Tlie  flow  is  abundant  and  albuminous,  becoming  scanty  and  purulent;  prob- 
ably an  inflammatory  discharge  from  the  surface  of  the  cavity  of  the  tympanum. 
Or  the  flow  is  scanty,  appears  later,  is  albuminous  and  reddish,  and  is  probably 
the  serum  of  extravasated  blood."     (Stimson,  "Fractures  and  Dislocations.") 

The  escape  of  brain  substance  from  the  ear  or  from  the  nose  is,  of  course, 
B  certain  sign  of  fracture  of  the  base,  with  laceration  of  the  membranes  of  the 
brain,  and  of  the  brain  itself.  There  are  ffequently  ecchyraoses.  The  most 
common  sitiuiticm  is  beneath  the  conjunctiva,  spreading  to  the  eyelids.  It  is 
especially  marked  in  fractures  of  the  orbital  plate  of  the  frontal  bone.  Similar 
ecchymosis  may  be  observed  in  the  skin  behind  the  ear;  it  usually  appears  a 
few  days  after  the  injury ;  also  in  the  mucous  membrane  of  the  throat.  When 
in  extensive  hemorrhage  takes  place  into  the  orbit  there  may  be  exophthalmos. 

Fractures  through  the  mastoid  cells,  or  the  frontal  sinus,  or  the  ethmoid 
cells,  may  be  accompanied  by  moderate  subcutaneous  emphysema.  The  par- 
tlytic  symptoms  depend  partly  upon  contusion  and  laceration  of  the  brain,  or 
upon  intracranial  hemorrhage,  or  upon  laceration  of  or  pressure  upon  the  cra- 
nial nerves.  Paralysis  of  the  extremities  is  more  commonly  due  to  intracranial 
Iiemorrhage  and  pressure  upon  the  motor  area  than  upon  laceration  of  the 
brain.  A  slow  pulse  usually  indicates  pressure  upon  or  hemorrhage  into  the 
iDedulla,  and  the  same  is  usually  true  of  disturbances  of  respiration.  Injury 
of  or  pressure  upon  centers  in  the  brain  itself  is  attended  by  paralysis  upon  the 
opposite  side  of  the  body.  Injuries  of  the  cranial  nerves  by  paralysis  upon 
fte  same  side  of  the  body.  They  may  be  due  to  rupture  of  the  trunk  of  the 
nerve — ^usually  when  the  line  of  fracture  crosses  its  foramen — or  to  pressure, 
or  to  hemorrhage  into  the  sheath  of  the  nerve.  The  facial  nerv^e  is  more  often 
injured  tJian  others.     Next  in  frequency  the  abducens. 

The  most  striking  symptom  of  fracture  of  the  base  of  the  skull  is  more  or 
ess  complete  coma.  This  must  be  differentiated  from  alcoholic  and  uremic 
Mna,  and  from  apoplexy  and  opium  poisoning.  The  history  of  an  injury  to  the 
ead  is  important.  Alcoholic  coma  is  rarely  as  profound  as  that  due  to  injury 
^  the  brain.  The  odor  of  alcohol  upon  the  breath  is  a  sign  which  has  landed 
any  an  individual  with  fracture  of  the  base  of  the  sknll  or  a])oplexy  in  the 
lice  station.  The  pupils  are  equal  in  the  coma  from  alcohol.  If  the  patient 
aharply  slapped  upon  the  face,  the  pupils  of  the  eyes  will  uaually  rapidly 
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dilate  and  then  contract  again.     There  is  no  paralysis.    The  coma  of,  apopleij 
is  complete.     The  breathing  is  stertorous,  the  pulse  is  usually  slow.     There  ii 
hemiplegia  or  paraplegia.     In  opium  poisoning  the  pupils  are  contracted  to 
pin-point  size,  and  remain  so.     The  patient  can  sometimes  be  momentarilj 
roused ;  there  is  no  paralysis.     In  uremic  coma  there  will  be  evidences  of 
nephritis,  sometimes  edema  of  the  extremities;   urine  withdrawn  through* 
catheter  will  be  albuminous,  and  contain  casts;  there  are  sometimes  general 
convulsions ;  there  is  no  paralysis.     An  examination  of  the  fundus  of  the  eye 
with  an  ophthalmoscope  may  show  evidences  of  degeneration  of  the  retina,  and 
other  signs  common  in  nephritis. 

DISEASES   OF   THE   SKULL 

Acute  Inflammation  of  the  Periosteum  of  the  Skull  (Pericranitis  actifa).— 
Acute  purulent  inflammation  of  the  pericranium  occurs  as  the  result  of  in- 
fected wounds  of  the  overlying  soft  parts,  or  as  an  extension  of  inflammatory 
processes  of  the  soft  parts  or  of  the  bone,  as  abscess  of  the  scalp,  erysipelas, 
disease  of  the  middle  ear  or  mastoid  process,  and  as  a  complication  of  infected 
fractures  or  of  acute  osteomyelitis  of  the  cranial  bones.  In  the  most  acute 
cases  the  disease  may  be  ushered  in  by  a  chill,  a  rapid  elevation  of  temperature, 
and  all  the  symptoms  of  acute  sepsis.  Locally  the  patient  will  complain  of 
headache ;  the  scalp  will  be  swollen  and  edematous  and  doughy,  but  may  be 
normal  in  color  if  the  inflammation  is  primary  in  the  periosteum.  The  swollen 
area  will  be  tender  on  pressure,  and  beneath  the  scalp  there  will  be,  at  first,  an 
indurated  swelling  connected  with  the  bone,  over  which  the  scalp  may  be  mor- 
able.  Later  there  will  be  deep  fluctuation ;  the  swelling  and  edema  may  extend 
into  the  neck  or  the  face.  Frequently  the  disease  is  secondary  to  phl^monoufl 
inflammations  of  the  aealp.     The  constitutional  symptoms  are  often  grave. 

Acute  Inflammation  of  the  Cranial  Bones — ^Acute  Osteomyelitis. — ^Acute  osteo- 
myelitis occurs  as  tlic  result  of  infected  wounds  of  the  soft  parts,  of  infected 
fractures  of  the  skull,  and  of  phlegmonous  and  other  inflammations  of  the 
scalp.  The  disease  is  usually  associated  with  inflammation  of  the  pericranium 
and  of  the  dura.  Only  in  isolated  cases  has  it  been  observed  confined  to  dia 
spongy  tissue  of  the  diploe.  The  bone  appears  of  a  yellow  color  instead  of  iti 
normal  pinkish- white.  The  condition  is  scarcely  to  be  regarded  as  a  diagnostic 
entity,  and  is  usually  a  portion  of  the  pathological  process  in  acute  purulcnl 
infection  of  the  dura  and  pia,  and  of  sinus  thrombosis  and  pyemia  following 
infected  fractures  and  wounds  of  the  skull,  and  sometimes  accompanying  mur 
toid  disease.  The  signs  and  symptoms,  therefore,  are  rather  those  of  infltm* 
mation  of  the  menihranes  of  the  brain,  etc.,  than  of  the  inflammation  of  the 
bone  itself,  and  will  be  discussed  under  tliese  topics.  The  chronic  inflammt 
tions  of  tlu»  bones  of  the  skull  are  chiefly  tubercular  and  syphilitic. 

Tubercular  Inflammation  of  the  Skull. — Tubercular  inflammation  of  the  skrf 
may  be  primary  or  secondary  to  tubercular  disease  of  the  soft  parts  of  the  fac 
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lupus)  or  of  the  scalp,  or  most  frequently  of  the  middle  ear.  Primary  tuber- 
ular  disease  of  the  skull  occurs  most  fretjuently  on  the  forehead  and  the  pari- 
ital  region.  In  young  persons,  usually  only  in  those  who  have  other  tubercular 
foci.  The  signs  and  symptoms  are  a  slowly  developed,  tender,  painful,  cir- 
cumscribed, doughy  swelling,  which  later  fluctuates;  incision  evacuates  tuber- 
culous pus  and  reveals  a  more  or  less  extensive  area  of  tubercular  caries  of  the 
underlying  bone ;  sometimes  absorption  of  bone  and  loss  of  substance,  extend- 
ing through  the  thickness  of  the  skull.  The  lesion  has  the  characteristic  appear- 
ances of  tuberculosis.  Tubercular  meningitis  or  general  tuberculosis  are  not 
uncommon  complications.  The  secondary  tubercular  inflammations  of  the  skull 
occur  most  often  as  the  result  of  tuberculous  inflammation  of  the  middle  ear 
anJ  of  tuberculous  ulcerations  of  the  nasal  mucous  membrane.  The  diagnosis 
must  be  made  from  the  situation,  the  character  of  the  discharge,  the  recognition 
of  tubercle  bacilli,  the  chronic  course,  and  the  presence  of  tuberculosis  else- 
where. 

Syphilif  of  the  Cranial  Bones. — Syphilis  of  the  cranial  bones  occurs  in  the 
form  of  circumscribed  or  diffuse  periostitis,  or  of  gummata.  Syphilitic  peri- 
odiiis  is  common  in  the  form  of  the  so-called  syphilitic  nodes  on  the  frontal 
and  parietal  bone.  They  occur  in  the  later  stages  of  the  disease,  and  form  firm 
or  elastic,  rounded,  moderately  elevated,  tender  swellings,  single  or  multiple, 
of  varying  size  from  a  fraction  of  an  inch  to  an  inch  or  more  in  diameter. 
They  run  a  chronic  course,  lasting  for  months,  sometimes  for  years.  They  may 
disappear  under  treatment,  leaving  the  bone  intact  or  pitted,  or  break  down  and 
ulcerate,  leaving  characteristic  punched-out  ulcers.  They  may  cause  syphilitic 
ctries  or  necrosis,  with  loss  of  substance,  and  leave  extensive  defects  in  the 
Aull.  The  condition  is  exceedingly  chronic,  and  the  process  may  extend  over 
years. 

Gummatous  periostitis  may  also  be  diffuse,  and  cover  in  time  the  greater 
part  of  the  vault  of  the  skull.  The  process  tends  to  advance  slowly.  The 
lesions  are  often  multiple  gummy  nodules,  which  coalesce.  Breaking  do\\Ti  and 
ulceration  are  common.  Destruction  of  bone  may  be  superficial,  leaving  behind 
t  peculiar  and  characteristic  worm-eaten  api)earance  of  the  surface  of  the  skull, 
w  deep-seated,  causing  caries  or  necrosis  of  the  entire  thickness  of  the  skull, 
with  extensive  perforations  and  loss  of  substance.  Characteristic  of  the  process, 
tbo,  is  the  production  of  new  bone,  nodular  or  diffuse  thickenings  of  the  skull, 
ayphilitic  hyperostoses.  The  destructive  and  productive  processes  may  proceed 
side  by  side.  When  the  soft  parts  soften  and  break  down,  extensive  ulcers  form. 
The  necrotic  bone  surfaces  are  exposed.  Putrefactive  changes  take  place.  The 
bone  turns  green  or  black;  the  discharge  of  pus  is  often  profuse,  and  has  a 
stinking  and  horribly  offensive  odor.  Gummata  also  occur  in  the  spongy  tissue 
f  the  diploe,  and  upon  the  surface  of  the  inner  table  of  the  skull.  They  also 
lay  lead  to  caries,  necrosis,  and  the  production  of  new  bone,  and  are  frequently 
>mplicate<l  by  inflammations  of  the  dura  (pachymeningitis  syphilitica  gum- 
oea) ;  severe  continuous  headache  is  a  characteristic  symptom. 


414 


INJUEIES   AKB   DISEASES   OF   THE   SKUIX 


Necrosis  of  tlie  Skull. —  Nccrosia  of  tbe  skull  follows  infeeted  friietun^  ( 
woimds  and  osteomjelitis  of  tlie  eraniul  bonea  and  necrotic  inflammatioti^ 
the  overlying  soft  parts,  with  extenai\x^  dei^tniction  of  the  porieraniuio*  It ; 
rare  as  the  result  of  aseptic  operations.  The  necrogiB  may  be  superficialt  i 
involve  the  entire  thieknesg  of  the  skull.  No  invohicrnm  is  formed,  Tbe  de 
bone  separates  slowly,  and  loss  of  substance  is  replaced  usually  by  fibrous  i 
tissue  iticrelyj  rarely  by  bone. 

Imperfect  Ossification  and  Atrophy  of  the  Skull, — Imperfect  osdificatiou 
the  skull  may  oceur  as  a  congenital  condition  thought  to  be  due  to  L'tmgt!iii*li 
rachitis  or  syphilis.  Tlie  vault  of  the  skull  may  consist  of  nnmeroug  mi 
bony  phiteSj  with  soft  places  betAveen  and  ahnornially  large  fontanellea. 
ized  atrophy  may  occur  from  the  pressure  of  tumors— notably  dermoids 
from  aneurisms.  Atrophy  occurring  after  birth  in  children  is  usually  due ' 
rachitis  (eraniotahes  rachitica)*  The  softening  of  the  l)one  is  most  marked 
in  the  occipital  region,  and  may  reach  a  grade  such  that  the  skull  can  be 
impres.sod  witli  the  fiugers.  The  sympttuus  of  cerebral  con)[>rt*<8iou  or  convii- 
sions  may  oct^ur  in  such  cases,  A  ainiilar  couditian  has  been  observed  in  ad 
women  suffering  from  osteomalacia. 


Fig.    l^-i, — DiFFti»K  Hvphutkupky  of   j-jje  Skull.     (New  York  Hosipitai   ^iLUjeutii,) 


Hypertrophy. — Diffuse  and  circumscribed  hyjiertrophies  of  the  skull  maj 
occur  both  on  its  outer  and  inner  surface.  In  the  diffusa  form  all  the  bonea  ol 
the  skull   and  face  may  become  greatly  thickened   (leontiaais  ossium).     Th< 
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^reiiiTisf»ribe<l  hjpcrtrophie.H  in  tlie  interior  of  tljc  skull  may  graduallj  cauBe 
(teretriij  caiiipriiSiEiioii  and  death  from  atrophy  of  the  brain. 

^Aneunsm  of  the  Arteries  of  tlie  SkulL^ — Aneurism  of  the  artorics  of  the  skull 
pav  i>t"  sintrk*  ur  uailtiple;  they  pro<hiee  at  first  bony  swelHng^s  upon  the  skull; 
iter  the  bone  is  tlunnedj  and  crackles  on  compression;  finally,  the  bony  cover- 
inf£  1^  absorbed,  and  a  soft,  pulsating  tiinior  appears,  givin^r  the  signs  of  aneu- 
risxii-  Rupture,  externally  or  into  the  cranial  eavity,  causes  death  from  hem- 
0rrb*ge  or  cerebral  compression.  A  few  cases  of  aneurism  of  the  middle 
I  meningeal  artery  have  been  reported. 

Tumors  of  the  Cranial  Bones* — Knchondromata  may  originate  in  the  ethmoid 
tone  and  grow  int*>  the  frontal  sinus,  the  na.^al  fossir,  or  the  orbit ;  they  usually 
become  converted  into  bony  tumors,  and  cause  symptoms  mechanically— dis- 
placement of  ti»e  eyeball,  stoppage  of  the  nasal  fossa*,  etc.     They  are  to  be 
rtriHjpiized  by  their  stony  hardness.     Bony  tumors  may  grow  from  the  outer 
er  inner  surface  of  the  skull  or  from  the  diploe.     They  ar^  uenally  sessile 
tumorg,  are  of  slow  growth^  and  smooth  or  uneven  surface  and  hard  consistence. 
On  the  outer  surface  of  the  skull  the  history  and  physical  characters  of  the 
UmoTj  0f  an  X-ray  picture,  establish  the  diagnosis.     In  the  interior  of  the 
skull  they  may  reach  a  considerable  size  and  yet  produce  no  cerebral  symptoms; 
'  occasionally  tliey  may  impair,  by  pressure  or  stretch ing,  the  functions  of  one 
I  vr  more  of  the  cranial  nerves.     A  mistake  in  diagnosis  ia  jmssible  between  an 
|jp>ri'Ofna  and  a  central  sarcoma  of  bone  before  it  has  caused  complete  absorption 
►f  J  til  bony  eovering.     An  X-ray  picture  will  show  whether  the  tumor  consists 
lione  *»r  soft  tissues,     I  saw  a  case  of  osteoma  of  both  orbits  and  double 
>Iitliiihno8  when  I  was  interne  in  EeUeviie  Hospital ;  there  were  no  atib- 
rfive  -syifiptonis. 
Sarcoma,^ — Any  of  the  forms  of  sarcoma  may  occur  in  the  skull.     They 
riniite  in  the  periosteum^  from  the  bone  itself  or  from  the  dura.     Here,  as 
'Where,  they  are  apt  to  be  rapidly  growing  tumors,  and  in  the  skull  destroy 
Sfe^   after  n  variable  periml,  from  hemorrhages,  from  interference  with  the 
ftuictions  of  tlic  brain,  meningitis,  sepsis.     They  all  tend  to  penetrate  the 
inwardly  or  outwardly,  according  to  their  original  site.     Those  which 
[fraw  from  fhe  pericranium  form  tumors  of  softer  or  harder  consistence,  aceord- 
liug  to  their  tyfte;  they  may  reach  a  large  size  l)efore  producing  much  general 
r^rWal  disturbance.     TTlceration,  sloughing,  and  dangerous  bleeding  are  apt 
to  occur  sooner  or  later,  and  the  skull  is  sometimes  penetrated  and  the  dura 
atui  brain  involved  quite  early  in  the  disease  in  spite  of  the  absence  of  symp- 
\mA.    Those  which  originate  in  the  bone  remain  covered  by  a  tliin  bony  en- 
veli>pe  for  some  time,  and  may  set  up  such  nn  irritation  that  considerable  new 
hdtie  h  produced   in  tlie  form  of  osteophytes*     The  bony  covering  is  finally 
P'fforflted,  and  a  loss  of  substance  can  be  felt^  through  which  the  tumor  eon- 
tmes  to  grow. 

The  sarcomata  arising  from  the  dura  may  simply  infiltrate  the  skull^  and 
^m kf^^t  the  overlying  soft  parts,  or  they  canse  absorption  and  perforation 
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of  the  Hkull ;  after  such  |x*rforatioo  they  may  nx-eive  transinitted  pulgatH 
from  the  hraiii;  hiter,  as  tlie  timitir  grows  and  spreads  in  the  tissues  of  (J 
^calp^  tlte  pulsation  is  no  Inn^jfcr  felt.  Secondary  tumors  in  the  head  and  ela 
where  may  oecnir  if  the  patient  survives  for  a  sufficient  time.  The  samjmai 
of  the  dura  afford  the  worst  possible  prognosis,  those  from  the  bone  almost* 

bad ;  those  from  the  perieranitiin  may  mM 
sionnlly  be  cured  by  ope  rati  on.  It  is  nC 
always  easy,  nor  even  pcssible,  to  determiiii 
whether  a  sarcoma  has  originated  la  tii* 
bone  or  from  the  interior  of  the  skuIL  Sooi 
after  a  sarcoma  of  the  dura  has  pcTfomtec 
the  skull  it  may  pulsate  and  be  partly  rr 
diieible,  which  points  to  an  intracranial  ori- 
gin. As  the  tumor  grows  tliese  signs  an 
apt  to  be  obscured.  The  differential  diij 
nosis  between  aneurisin  and  pulsating  mr 
eonia  has  already  been  referred  to  under  ik 
head  of  Aneurism,  It  should  be  rcmeoi 
hered  tluit  absence  of  cerebral  syiTi[*(f*ni! 
does  not  necessarily  indicate  that  the  tttnirn 
lias  not  invaded  the  interior  of  the  skuB 
In  the  perforations  from  without,  the  dull 
may  long  remain  intact  and  tlie  brain  k 
gradually  pushed  away  by  the  growth  ai 
the  tumor  without  producing  cerebral  symptoms-  The  favorite  site^  for  m 
coma  of  the  skull  are  the  parietal  and  frontal  regions.  They  may  also  develop 
from  the  base  of  the  sknll  and  elsewhere.  I  operated  in  1806  upon  a  samimi 
of  the  skull  in  the  frontal  region;  the  tnmor  grew  in  the  diploe,  and  had  nfll 
perforated  the  internal  table.  It  was  as  large  as  a  man's  fist.  The 
remained  well  for  three  years,  when  I  lost  sight  of  him. 


FlO.    145. I'LCRRATED    SaKCXIMA    flF    THI! 
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CHAPTER    XIV 
THE  INJURIES  AND  DISEASES  OF  THE  BRAIN  AND  ITS  MEMBRANES 

GENERAL   CONSIDERATIONS 

INJURIES  and  diseases  of  the  brain  give  rise  to  symptoms  and  signs,  local 
ttd  general,  some  of  which  depend  upon  interference  with  the  function  of 
tie  brain,  as  a  whole,  and  some  upon  disturbances  of  certain  limited  portions 
0/ brain  tissue.  If  these  disturbances  occur  in  parts  of  the  brain  whose  func- 
ion  is  known,  definite  symptoms  are  produced,  such  that  in  some  instances 
"e  are  able  to  apply  appropriate  surgical  treatment  for  relief.  In  many  cases 
f  injury  the  history  of  the  accident,  the  presence  of  a  wound,  a  fracture,  of 
eternal  bleeding,  etc.,  may  be  sufficient  guides  to  the  seat  of  the  trouble;  in 
hers  we  are  obliged  to  depend  upon  the  aforesaid  disturbances  of  brain 
motion. 

Injuries  of  the  brain  are,  hoAvever,  often  of  a  complicated  character;  the 
nnptoms  of  cerebral  shock  or  concussion  may  mask  those  of  compression,  con- 
ision,  or  laceration.  The  lesions  are  often  multiple.  Many  of  them  are  soon 
xnplieated  by  infection  and  suppurative  inflammation  of  the  brain  and  its 
lembranes  of  a  progressive  character,  producing  new  local  and  general  symp- 
RDs  such  that  the  symptoms  of  the  original  lesion  are  entirely  overshadowed. 
'€rtain  large  areas  of  the  brain  may  be  injured  or  destroyed  and  yet  no  symp- 
wns,  or  only  indefinite  symptoms,  will  follow ;  so  that  our  ability  to  localize 
)ci  of  injury  or  disease  in  definite  portions  of  the  brain  is  limited  in  many 
irections.  The  functions  of  certain  portions  of  the  brain  are,  however,  defi- 
itely  known  as  well  as  their  relations  to  the  surface  of  the  cranium,  and  these 
ita  are  at  times  valuable  in  the  diagnosis  and  treatment  of  lesions  of  the  brain, 
suniatic  or  pathological. 

Cerebral  Localization  ^ 

At  the  present  time  it  is  the  generally  accepted  view  that  the  Rolandic,  or 
tral,  fissure  divides  the  cortex  of  the  brain  into  an  anterior  motor  field  and 
x>sterior  sensory  field.  This  division  of  the  brain  was  worked  out  by 
»fessor  Sherrington  in  the  anthropoid  apes,  and  has  been  shown  to  be  true 
.  for  man  by  Krause,  Frazier,  and  Gushing. 

partly  adapted  from  Harvey  Gushing,  "  Keen's  Surgery/'  vol.  iii,  p.  155  et  seq,,  W.  B. 
dere,  1908. 
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The  Motar  Area  of  the  Cortex. — C^julrarv  to  the  former  belief,  wliieh  plat 
the  motor  area  of  the  cortex  both  before  ^jv\  behind  tlie  central  fissure,  Hi* 

recent  investigations  have  shown  that  upon  Ibe  eximsed  surface  of  the  convexi 
of  the  brain  the  motor  area  is  limited  to  a  narrow  strip  about  one  eenUiud 


VQf  il  t9th 


Flo.  146  —Brain  of  Gorill*.,  Show  mo  Excti-o -motor  Ark  a  a«  Deun  bated  by  Cqrtical  F*" 
tiiZATioN,  Notc^  the  j]n?«etiee  of  the  three  genua  {aupeT-WTf  op^KidJte  body^  middle,  oppaiit«  vm 
amst^}.     (Kindtiess  of  Pruf.  Shorn t^gtuti) 

in  width,  situate*]  in  the  aaterinr  central  g>^nis,  extending,  howerer,  to  th 
depth  of  the  central  fissure.  Thus  a  lesion  involving  the  motor  cortex  nil 
be  rcmo%^ed  some  distanee  from  the  su]ierfieial  pirtion  of  the  brain.  The  tipfie 
limit  overlaps  on  the  mesial  surface  of  the  hemisphere  (the  paraeentral  lobde) 
The  lower  limit  does  not  extend  as  far  as  the  fissure  of  Sylvius. 

The  Bokndic  fispure  is  not  a  straight  line,  but  is  broken  by  two,  or  sometimfl 
three,  more  or  less  well-developed  angles  (genua),  formed,  I  Wlieve,  by  the  sw^l^' 
Ings  above  end  below  thenij  made  by  the  aggregations  of  cells  controlling  luo^'^ 
ments  in  the  leg,  iirm^  faee,  and,  still  lower  down.  Jaws,  tongue,  etc.  Opfwdt^  td 
the  upper  two  genua  the  motor  strip  is  less  wide  and  its  representative  movenieois 
less  complex,  occurring  as  they  do  in  the  neck  and  trunk*  Thus  the  genua  a« 
valuable  surgical  landmarks,  particularly  the  middle  and  inferior  ones,  for  tliey  irt 
more  often  brought  into  view.  Above  the  su]^rior  genu  there  is  but  a  fmall  tri- 
angle of  motor  cortex  which  can  be  exposed,  and  it  gives^  on  stimulation,  mow 
ments  in  hip,  knee,  and  toe:  opposite  to  this  genu  lie  eentera  for  movenients  flf 
thorax  and  abdomen ;  between  it  and  the  middle  genu  lie  centei^s  for  the  Tipp< 
extremity,  the  shoulder  being  represented  liigher  than  fingers  and  thumb;  o|f( 
Bite  to  the  middle  genu  are  centers  for  the  neek,  and  below  it  thos*^  for  the  fmi 
eyelids  ahove  and  lips  below;  center  for  jaws,  tongiie,  vocal  cord,  phaiynx,  etCjl 
the  still  lower^  usually  below  an  iDferior  genu  (Cuslung). 
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Destnietion  or  removal  of  these  areas  produces  motor  paralysis  of  the  cor- 
espouding  muscles.     Sensation  is  not  affected. 


r-  Of  nouiiDd 


Certain  complex  movements  of 
1  higher  order  may  be  obtained  by 
stimolatioa  of  areas  adjoining  the 
true  motor  cortex.  Thus^  below 
the  anterior  central  gyrus  is  the 
ygry  Djwrmhrh;  sucking,  chewing, 
sDeenag;  nd  vocalizing  movements 
mj  be  obtained  (note  that  this  is 
oeir  the  meal  speech  center  of  6ro- 
n),  md  from  the  gyrus  frontalis 
a^ifivt  mofements  of  the  head  and 
cjes  to  the  opposite  side  may  be 
dieited.  The  pathway  from  the 
motor  cortex  is  the  pyramidal  tract, 
vhofie  libers  degenerate  throughout 
their  fall  length  after  injury  to 
their  oMtiesl  cells  (Gushing). 


Fig.  147a.  —  Diagram  Showixo  the  Relations  of 
THE  MORE  Important  Fissureis  and  Convolu- 
tions TO  THE  Sutures  and  Bony  Landmarks  of 
THE  Skull.     (From  VVoolsi'y.) 


Ike  SsBsory  Field. — ^The  sen- 
wry  ares  for  common  sensation 
lies  in  the  posterior  central  gyrus. 
The  area  occupies  a  position  in 
the  posterior  central  convolution 
limilar  to  that  of  the  motor  area 
in  the  anterior  central  convolution. 
It  lies  largely  in  the  cortex  byried 
in  the  fissure,  and  occupies  super- 
fcially  only  about  half  of  the 
ptetcentral  gyms. 

The  fibers  to  the  sensory  field 
Pass  from  the  thalamus  in  the 
** cortical  lemniscus"  (Monakow) 
tf  the  corona  radiata  to  the  post- 
tolaadic  territory.  In  their  course 
hey  lie  in  the  posterior  part  of  the 
apsula  interna.  The  forms  of  sen- 
■tion,  registration  of  which  we  may 
ow  with  some  assurance  place  in 
le  near  post-central  region,  are  the 
etile  sen.«e,  the  muscular  sense, 
d    the    power    of    discriminating 

ints   in   contact.     It  is  evident  also   that   n<  ono   ^roos   farther   back   from   the 
ura  centralis  and  approaches  the  posterior  association  iicld  of  Fleclisig,  sensation 


Fig.  1476  —  Diagram  Showing  the  Relations  of 
THE  Fissures  of  Rolando  and  Sylvius,  the 
Middle  Meningeal  Artery  and  the  Lateral 
Sinus,  to  the  Bony  Landmarks  and  Sutures 
OF  THE  Skull.     (From  Woolsey.) 
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becoDieg  more  complex,  so  that  more  extensive  and  deejicr  lesions  are  nere««ify  In] 
interrupt  (ts  transmission,    Tlie  senses  of  pain  and  of  (I'lnperature  lie  pn>b«ibly  in  I 
liie  intermediate  po&t-LTUtrul  zone  of  Campbell,  and  that  fur  the  rt?cognitian  rfl 
objectfir-^the  stereognostic  sense  in  particular — is  located  m  far  back  aa  hi  Uit 
parietal  lohe  (Walton  and  Paul), 

The  Visual  Cortex.— Tlie  primary  jierceptions  of  sight  are  registered  in  lbs] 

occipital  lobe,  esiwcially  on  its  mesial  surface  in  the  calearine  region. 

The  visuop^yehic  field  extends  on  the  outer  surface  (of  the  left  side}  in  thtj 
second  occipital  convolulion  as  far  as   tlie  an^ilar  gyrus,  where  lies  the   risuat 
word  center  (reading)  wlrieh  partielpatt^s  in  the  speech  mechanism.     The  linguil 
lobule  below  the  calcarine  fissure  appears  to  be  associated  with  color  perception. 

The  Auditory  Cortex. — Tlie  siiix^rior  temporal  gyms  receives  the  sensationi^ 
of  801  md  wliit'h  are  converted  into  conscious  perceptions  in  the  adjoining  far- 
tions  of  the  tenipoml  lohe,  '*  tliose  on  the  left  side,  in  particular^  being  c«*n' 
eemed  with  the  auditory  end  of  the  speech  mechanism.  Extensive  legions  on 
the  right  side  may  give  rise  to  no  appreciable  impairment  of  hearing  on  the 
same  side,  and  there  is  much  confusion  over  the  unilateralitj  or  otherwise  of 
the  registration  of  auditory  imj>nkes.-' 

The  Sense  of  Smell. — The  pyrifonu  lobe  is  generally  regarded  as  the  diJef 
cortical  center  for  the  sense  of  smell. 

The  sense  of  taste  lies  probably  at  the  lip  of  the  limbic  lobe,  in  the  neigh* 
borhood  of  the  uncus. 

This,  topographically  spcnking,  would  place  botJi  of  these  areas,  for  taste  and 
smell,  m  a  situaHon  ju8t  io  the  outer  side  of  the  pituitary  fossa— a  matter  of  con- 
I  giderable  imjiortance,  af^  legions  eonfmed  to  tliis  area  of  the  limbic  lobe  not  only 
give  characteristic  symptoms,  but  are  surgically  approachable  (Cushing). 

The  Speech  Areas. — The  speech  areas  are  in  the  left  hemisphere  in  righl' 
handed  jH*rsfm?i,  They  are  four  in  numl»er:  (1)  The  area  for  the  rf*eoiniiT**'U 
of  spoken  words  lies  in  the  superior  temporal  gyrus,  (2)  The  center  for  motor 
speech  lies  in  the  inferior  frontal  convolution,  (3)  The  visual  wor<l  center 
is  in  the  angular  gyrus.  (4)  The  poiwer  of  writing  is  lost  when  the  ntediMii 
frontal  gATiis  is  destroyed. 

The  General  Cortex  and  Frontal  Lobes, — There  are  large  Rroas  of  the  f^rti*t 
whose  function  is  unknown.  They  are  more  extensive  on  the  right  henii^pltcre 
than  on  the  left.  Many  of  these  areas  are  doubtless  concerned  with  the  more 
complex  mental  processes  (association).  The  frontal  lobes  of  the  brain  apptr^ 
ently  have  to  do  with  the  higher  mental  faculties — i,  e,,  attention,  reasonin<|^ 
and  self-control — and  lesions  of  the  frontal  lobeSj  notably  upon  the  left  side,] 
are  commonly  attended  by  dullness,  apathy,  loss  of  the  power  of  conc^ntrad<gig] 
and  imperfect  aelf-e^  mtrol. 


|tAC«A34«    lLLl'^T«AnN«     THE     MlUlE     DkFIX'TTKI.T     T.OrAT.lZED    flF    THE    t'oKTlCAL    CKNXEnS    OF    TMK 

Tjif™*i;i>  P*HT<i  OF  THE  Hemi^fitere,  IX  RELATION  Tn  THE  Mat?^  FVaaiTniii*  Axn  Co**YOI,Tt- 
't\n\n:  Atdo  THF,  **WriRD  Cknteb«"  (Skn^hout  A^tn  Motor)  Imvolveo  iff  the  Sfbcial  Mech- 
ikM-H  FOR  Si'trrH.     niEcEivt?fo  ScNdonT  Stations  in  Bj.ue;  Dibchahowq  Mjiytoa  'a^K-rvti^^ 
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The  Basal  Ganglia. — The  corpora  striata  and  the  optic  thalami  are  not  ae- 
e^ible  to  surgical  treatment.  The  same  may  be  said  of  the  crura  cerebri,  cor- 
H)ra  quadrigeminay  and  pons.  Lesions  of  the  caudate  and  lenticular  nuclei 
ind  internal  capsule  produce  paralysis  upon  the  opposite  side  of  the  body  and, 
i  the  posterior  part  of  the  capsule  is  involved,  sensory  disturbances.  Lesions 
}f  the  optic  thalami  involving  the  internal  capsule  may  produce  disturbances 
of  motion  and  of  sensation  upon  the  opposite  side  of  the  body,  and  in  some 
cases  hemianopsia.  Lesions  of  the  pons  may  produce  palsies  of  the  cranial 
nenes  on  the  same  side  of  the  body,  with  paralysis  of  the  extremities  upon 
the  opposite  side. 

The  Cerebellum. — Lesions  of  the  cerebellum  produce  disturbances  of  the 
equilibrium  of  the  body  when  the  patient  walks,  notably  if  the  median  lobe  is 
involved.  Such  are  staggering,  vertigo,  and  muscular  ataxia  of  the  extremities. 
If  the  median  lobe  is  involved  the  symptoms  are  bilateral.  If  a  lateral  lobe  is 
bvolved  the  symptoms  will  be  chiefly  upon  one  side  of  the  body ;  when  walk- 
ing, these  patients  are  apt  to  stagger  toward  the  affected  side,  or  even  to  fall 
in  that  direction.  Nystagmus  and  paralyses  of  the  muscles  moving  the  eye 
ire  common. 

From  the  above  briefly  stated  data  the  location  of  brain  lesions  must  be, 
in  part,  derived.     The  general  signs  and  symptoms  of  brain  lesions  are  head- 
ache, vomiting  without  nausea,  vertigo,  optic  neuritis   (choked  disk),  convul- 
sions, together  with  stupor  or  coma  of  any  grade.     The  focal  motor  symptoms 
ire  partly  irritative  (muscular  contractions  or  attacks  of  Jacksonian  epilepsy) 
and  partly  destructive — i.  e.,  paralyses  of  groups  of  muscles,  or  hemiplegia. 
Trom  the  situation  of  the  spasms  or  paralyses  it  is  sometimes  possible  to  locate 
the  lesion  in  the  corresponding  portion  of  the  motor  area.     In  some  cases,  as 
rf  a  tumor  or  other  progressive  lesion,  the  symptoms  begin  with  irritation  and 
end  in  paralysis.     Sensory  symptoms  are  rarely  definite  enough  to  be  localized. 
The  interferences  with  speech  are  of  several  characters,  and  are  to  be  referred 
to  the  areas  already  indicated. 

Cranio-cerebral  Topography 

I  The  relation  of  the  fissures  of  the  brain  to  bony  landmarks  on  the  surface 
<rf  the  skull  has  been  worked  out  by  various  observers  according  to  various  plans. 
The  three  most  important  fissures,  from  a  surgical  point  of  view,  are  the  fissure 
cf  Rolando,  the  fissure  of  Sylvius,  and  the  parieto-occipital  fissure. 

The  Fifgnre  of  Bolando. — The  fissure  of  Rolando  may  be  located  as  follows: 
A  line  is  laid  down  from  the  root  of  the  nose  backward,  over  the  middle  line 
of  the  head  to  the  occipital  protuberance.  Measure  to  a  point  0.557  of  this 
distance  along  this  line  backward,  from  the  root  of  the  nose ;  this  point  corre- 
ipoads  to  the  upper  end  of  the  Rolandic  fissure.  From  this  point  the  fissure 
nms  downward  and  forward  a  distance  of  about  three  and  one  half  inches, 
making  an  angle  of  sixty-seven  degrees  with  the  median  line  of  the  head.    In 
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making  the  measurements  two  graduated  strips  of  metal  are  used.     One  strip 
is  fastened  to  the  other  at  an  angle  of  sixty-seven  degrees.     If  these  strips  aie 
laid  upon  the  head  in  such  a  position  that  one  of  them  overlies  the  sagittal 
suture  while  their  junction  is  over  the  upper  end  of  the  Rolandic  fissure,  the 
second  strip  will  pass  downward  and  forward  at  an  angle  of  sixty-seven  degrees 
with  the  first,  and  will  overlie  the  course  of  the  fissure.     The  lower  third  of 
the  fissure  is  a  little  more  vertical  than  the  strip. 

The  Fissure  of  Sylvius  and  the  Parieto-occipital  Fissure. — These  two  fissurei 
are  found  as  follows :  "  Lay  down  a  base  line  from  the  lower  margin  of  the ; 
orbit  to  the  auditory  meatus.     Lay  down  a  second  line  parallel  to  it  from  tbe 
external  angular  process  of  the  frontal  bone  backward  one  inch  and  a  quarter.  \ 
Then  measure  upward  one  quarter  of  an  inch.     This  is  point  one.     Find  tbe 
most  prominent  part  of  the  parietal  eminence,  and  from  it  draw  a  line  ioynr 
ward  perpendicular  to  the  base  line,  and  on  this  take  a  point  three  quarten 
of  an  inch  below  the  eminence;  this  gives  point  two.     Join  these  two  pointi 
and  the  line  will  lie  over  the  fissure  of  Sylvius.     The  anterior  limb  of  tbe 
fissure  will  be  two  inches  behind  the  external  angular  process.     The  fissure  ii 
about  four  inches  long.     To  find  the  parieto-occipital  fissure,  continue  the  line 
of  the  fissure  of  Sylvius  to  the  median  line.    At  their  junction  lies  this  fissure. 
Since  all  areas  now  open  to  surgical  operation  can  be  located  with  a  definite  \ 
relation  to  these  three  fissures,  no  further  rules  are  necessary."     (Starr,  "0^ 
ganic  Nervous  Diseases,"  first  edition,  page  482.) 

Localization  of  Fissures. — It  is  customary  to  mark  the  position  of  the  fissure: 
sought  upon  the  scalp  by  means  of  a  scratch  or  superficial  cut  with  a  scalpd 
The  several  points  may  also  be  marked  upon  the  skull  itself  with  the  edge  of 
a  chisel  or  punch,  and  the  brain  exposed  by  raising  an  osteoplastic  flap  or  by 
making  one  or  more  trephine  openings,  enlarged  with  a  rongeur  as  may  be 
necessary.  Aseptic  technic  permits  large  osteoplastic  flaps  to  be  raised  wi4 
safety.  The  topography  of  the  brain  is  thus  more  readily  recognized.  A  num* 
ber  of  forms  of  apparatus  have  been  devised  for  the  ready  localization  of  tbe 
important  fissures.  Among  the  most  complete  is  that  of  Kronlein.  A  number 
of  ingenious  methods  have  been  devised  by  German,  English,  French,  asi 
American  surgeons  for  the  determination  of  the  relations  between  the  various 
convolutions  of  the  brain  and  definite  points  upon  the  surface  of  the  skul 
For  a  full  description  of  these  the  reader  is  referred  to  the  very  complete  woA 
of  A.  Chipault.  It  is  to  be  remembered  that  at  the  present  time  small  trephiao 
openings  are  rarely  used  when  operating  upon  the  brain.  The  present  practice 
is  to  make  a  large  osteoplastic  flap,  and  thus  to  expose  so  large  an  area  A 
the  brain  that  small  errors  in  the  situation  of  the  incisions  are  unimportafit 
The  method  of  Kronlein  is  complete  and  satisfactory.  A  cut  of  the  apparatnS 
used  is  here  given,  together  with  a  short  description  of  the  lines  and  angta 
as  constructed  upon  the  skull. 

The  description  is  here  given  nearly  in  the  words  of  the  originator  of  flu 
method.    Five  lines  are  used  as  a  basis  for  the  plan.    They  are : 
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1.   The  base  line,  or  German  horizontal  line.     Ear-orbital  line  (linca  hori- 
ntalis,  auriculoorbitalis). 

2.  The  upper  horizontal  line   (linea  horizontalis  siipra-orbitalis). 

3.  The  anterior  vertical  line  (linea  verticalis  zygomatica). 

4.  The  middle  vertical  line  (linea  verticalis  articiilaris). 

5.  The  posterior  vertical  line  (linea  verticalis  retromastoidea). 

6.  The  linea  Rolandi  obliqua. 

7.  The  linea  Sylvii  obliqua. 

The  points  upon  the  skull  from  which  these  lines  are  to  be  drawn  are  easily 
found.    The  lines  are  drawn  as  follows: 

(1)  The  base  line.  Through  the  inferior  border  of  the  orbit  and  the  supe- 
rior border  of  the  auditory  meatus.  (2)  The  upper  horizontal  line.  Through 
the  upper  border  of  the  orbit  parallel 
to  the  base  line.  (3)  The  anterior 
vertical  line.  From  the  middle  of 
the  zygoma  upward  at  right  angles 
to  the  base  line.  (4)  The  middle 
vertical  line.  From  the  head  of  the 
irticular  process  of  the  inferior  max- 
illa upward  at  right  angles  to  the 
base  line.  (5)  The  posterior  vertical 
line.  From  the  most  posterior  point 
of  the  base  of  the  mastoid  process  up- 
ward at  right  angles  to  the  base  line. 
The  two  oblique  lines  are  secondary 
constructions.  They  are  drawn  as 
follows:  (6)  The  linea  Rolandi.  The 
line  of  the  Rolandic  fissure  from  the 
point  of  intersection  of  the  anterior 
vertical  line  with  the  superior  hori- 
zontal line  to  the  point  where  the 
posterior  vertical  line  meets  the  sagit- 
tal suture  (middle  line  of  the  head). 
(7)  The  linea  Sylvii  of  the  fissure  of . 

Sylvius  is  a  line  corresponding  to  half  the  angle  made  by  the  Rolandic  line 
«nd  the  superior  horizontal  line,  and  prolonged  backward  until  it  meets  the 
posterior  vertical  line. 

In  the  diagram  (Fig.  149)  the  letters  have  the  following  significance:  K, 
point  of  division  of  the  fissure  of  Sylvius.  *S^,  upper  end  of  the  fissure  of  Syl- 
nua.  /?,  lower  end  of  the  Rolandic  fissure.  P,  upper  end  of  the  Rolandic  fis- 
rare.  K  and  K^,  points  for  the  application  of  the  trephine  to  reach  the  sources 
f  hemorrhage  in  rupture  of  the  middle  moningeal  artery.  /I,  B,  K^,  M,  quad- 
ilateral  area  in  which,  according  to  von  Bergrnann,  the  skull  may  be  resected 
y  an  osteoplastic  flap  to  reach  abscesses  in  the  temporal  lobe  of  the  brain  fol- 


Fio.   148 — Kronlein's  Craniometer. 
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lowing  otitic   disease.      The  several  lines  and   angles   of  tte  diagram 

be  eonstnicted  n|wn  tlie  head  without  the  aid  of  special  apparatus^  hnt  tli 
method  is  rendered  sinipler  and  easier  by  the  use  o£  KronIeiu*s  cranroiiictjcrJ 

ail  instriinient  applied  to  tb 
head   (as  seen  in  the  illustricl 

,^^^^  ^ ~^^x        ^         tion)  ;  from  Avhat  has  pn?ci*d 

//^T?  _^j  ^^8K^JC^  *'*''  ^^  further  explanation 

^  its  use  is  required. 


r 
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Concussion    of    the    Brtiij 
Commotio      cerebri,      Cereb 
Shock. — By    tlie^e    tenius 
designate    the    eondition    f«*> 
lowin|»;  general  izc^d  injiir^-  ^ 
the  head  in   which   no    > 
nizahle  lesion  of  tlie  brain  i* 
discover  able  ^    but    which   pre 
sent  sjiuptoiua   of   tein]xjfar 
impairmcJit  or  abolition  of  1 
fimetions    of    the   brain  as  ~ 
whole.     The  symptoms  appi 
at  once  on  reeei[>t  of  a  Wow  { 
fnll  upon  the  hesid,      Tbi*  pi* 
tient  suddenly  Ijeeomes  lOic 
Rcious ;  he  is  stunned  and  iii 
inanimate.     The   unconsi^ioiis* 
ness    may    \m    momcnlary 
jjrolonged*     In  mild  ciiscJ 
covery  begins  at  once ;  tlic 
tient     regains     eonsciousm^ 
but  is  giddy,  weak,  has  beui 
Fm.  14a  — DiAGRAH  OF  LiNErANu  AngTes  OoNSTRtrcTED   «^he,  is  dull  aud  confused 

T10N9  AND  FiastTHEs.      (KmrildnO  ^^'^^^    UimutcS    OT    lloUFS. 

occurrences    immediately  pJ< 
ceding  the  accident  and  the  accident  itself  are  forgotten.      In  more  seveft 
cases  unconscionsness  lasts  for  minutes  or  hours;  shock  is  more  pronounoedj 
the  surface  is  pale;  the  pulses  is  slow,  feeble^  and   eompresgihle:   respiratio! 
is  superficial  irregular,   or  stertorous.      TI*e  conjunctiva   is   insensitive 
nonnally  painful  irritatitms  of  the  skin   produce  no  reaction.      The  pup3 
are  equal,  nonuat,  cdutracted  or  dilated,  hut  resjmnsive  to  light.     RepaM 
vomiting;  is  coumum.     Tljcre  may  lie  convulsive  twitehings  of  tlie  limbs,     Kc- 
covery  is  gradual.     Headache^  confusion  of  mind^  muscular  ataxia,  retcnticjii 


1.1  ii«  hori%.  suprff-ivhitiflix 


tmm^  kiwit^  ftrjcah  nrhrtntis 


M 


frjttJLT**  MkTHOII  of  CKAN'IO-CEREBtlAL  LoCAT  IXATION   tlY   AXtJLEa  AND   Me^AHITREIIENTSl 

I  CKindnt'itJ^  of  Dr.  Frank  Hartley,) 

m  m  dpfM'Tideiit  cm  a  firrrentagp  baj^i:*,  nnd  therefore  is  pftrCiciilarl y  accurate  n^gardJesg  of 
pr  ratre  mny  vary  tlie  iiizf  nr  ^hafH*  nf  thi?  hend.  Tht^  di-'^Nmcf^  fmm  tlii^  juujwm  or  najto^ 
4vi*r  tho  mirilinc  of  the  vertex  tti  the  tntV>n  or  crt^^rfmi  occipiifd  protuherance  Ib  mt*asur^ 
i  Ihe  fM?alp.  On  thin  line,  nlmiya  mea-sirrlni?  from  its  anterior  end  or  na.«4Jonj  tht^  follow- 
iof  Its  length  are  niarkech  4rj  jht  cent,  55  jM^r  cent,  70  ppr  cent,  80  per  cent,  and  95  p4*r 
~'iiitl  tnltfTclr,  a  small  projt^etiryn  of  bfjne  on  thi^  jHwterjor  lnvixler  of  tht-  frotitjil  process 
is  located  and  iih  ptmiXian  miirkrHi  cm  the  Real  p.  A  line  b  4ln!i\vn  froiri  thi»  rrira- 
«  70  pi^r  pent  poinr,  me&siircd  and  divided  into  tcntJiM.     The  junction  of  tin?  second 

(a  is  joined  to  the  45  pT  cc^nt  i»niiit  and  the  Junction  of  the  third  and  fourth  la  joined 

»iit  point.     The  rdro^orbUal  iuhtrcte  b  also  joined  to  tl^e  80  per  cent  poiat  ajid  to  the 

Kt. 

the  45  per  cent  correspondu  to  thi'  prfrenirftl  figf>fire. 

the  55  per  cent  corresponds  to  the  Rolnndic  /I**t*ri*. 

the  70  per  csent  point  enrresponciH  to  thi?  Syli'ian  fiatnirm, 

tYitf  SO  per  cent  point  correspondsi  to  the  /mpirinr  trmporct'Aphenmdiil  fUMAm. 
[the  fl6  ppr  cent  point  cnrresponiL*  f-ci  the  iatrrai  mnujt, 
jSt^iTnia  and  detaih^  localij^ation  all  thfaso  lines  piay  be  divided  Into  tenths^ 


[ieoii«?cio!iBTi«*s8  h  prolonged  for  hours  or  tlays^  tlm  diagnosis  of  mere 

rk  fan  hardly  he  nuidt^.     It  is  proliahle  that  contusion  or  laceration 
or  greater  ur  less  severity  is  present. 
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Compression  of  the  Brain. — Compression  of  the  brain  may  be  due  to  any-  i 
thing  which  causes  a  sudden  continuous  increase  of  intracranial  tension — effused  • 
blood,  displaced  fragments  of  bone  in  depressed  fractures  of  the  skull,  foreign 
bodies,  and  inflammatory  exudates.  As  the  result  of  accidental  injuries  the 
symptoms  of  compression  of  the  brain  are  usually  associated  with  those  of  cere- 
bral shock,  or  of  contusion  or  laceration  of  the  brain.  In  pure  cases  of  com- 
pression— such  as  sometimes  accompany  rupture  of  the  middle  meningeal  artery 
and  intracranial  hemorrhage — a  distinct  interval  occurs  between  the  accident 
and  the  onset  of  typical  symptoms ;  such  may  be  hours  or  days. 

Symptoms. — The  symptoms  may  be  described  imder  two  heads :  Symptoms 
of  irritation,  followed  by  the  true  symptoms  of  compression.  At  once,  after 
the  accident,  the  patient  suffers  from  headache ;  he  is  often  excited  and  irri- 
table. The  face  is  sometimes  flushed;  the  pulse  is  slow  and  of  high  tensioiL 
The  pupils  are  equal  and  often  contracted ;  nausea  and  vomiting  are  commoni 
The  patient  gradually  becomes  dull  and  stupid,  and  finally  falls  into  a  deep  ' 
sleep,  which  is  followed  by  coma.  With  the  onset  of  coma  the  second  set  of " 
symptoms  are  developed.  They  consist  of  the  coma,  of  changes  in  the  pupils 
of  the  eyes ;  the  pupil  on  the  side  of  the  injury  is  at  first  contracted,  and  later 
dilated  and  wider  than  that  of  the  other  eye.  There  occur  also  paralysea^ 
either  limited  to  one  particular  limb  or  group  of  muscles,  or  hemiplegia,  or . 
paraplegia.  The  oculo-motor  nerve  is  often  affected.  There  may  be  squint  or  i 
slow  rolling  of  the  bulb  of  the  eye.  Observation  of  the  fundus  of  the  eye ; 
frequently  shows  choked  disk.  If,  as  is  rarely  the  case,  the  compression  of  the 
brain  is  very  sudden,  there  may  be  convulsive  movements  of  the  extremities* 
The  heart  beats  slowly,  respiration  is  slow  and  stertorous,  and  may  be  irregular. 
As  a  fatal  issue  approaches,  respiration  may  cease  for  a  minute  or  more,  and 
then  be  resumed.  The  heart  may  continue  to  beat  for  several  minutes  after 
respiration  has  ceased.  Inequality  and  insensitiveness  of  the  pupils  indicates 
a  serious  or  high  degree  of  compression.  If  they  are  equal,  or  continue  to 
respond  to  light,  the  compression  is  not  severe.  The  more  widespread  the 
paralysis  the  larger  the  hemorrhage.  A  limited  paralysis  indicates  hemorrhage 
between  the  dura  and  the  skull.  A  widespread  paralysis,  hemorrhage  beneath 
the  dura.     The  paralyses  are  on  the  side  opposite  the  compression. 

Injuries  of  the  Blood-vessels  of  the  Brain. — Injuries  of  the  Sinuses.— Ib^ 
juries  of  the  sinuses  of  the  brain  occur  as  the  result  of  fractiires  or  of  wounds> 
such  as  gunshot  or  stab  woimds  of  the  skull.  They  may  be  produced  by  de* 
pressed  bone  fragments,  which  lacerate  the  wall  of  the  sinus ;  or  riiptured  by  di*" 
placements  of  bone  in  fractures  of  the  skull,  or  during  labor.  If  the  wound  c*' 
the  sinus  communicates  with  an  external  wound,  there  will  be  venous  bleeding 
which  is  usually  easily  controlled  by  pressure.  The  superior  longitudinal  sinU^ 
is  most  often  wounded,  and  the  transverse  sinus  rarely.  If  the  injury  is  sob 
cutaneous,  so  that  the  blood  cannot  escape,  it  may  accimiulate  between  tb 
dura  and  the  skull,  or  beneath  the  dura,  and  produce  symptoms  of  compres 
sion  of  the  brain.     The  onset  of  the  symptoms  is  much  slower  than  afta 
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art<?rial  heTnorrhage,  and  of  less  intensity,  indeed,  in  many  cases  of  injury  to 
the  sinuses,  the  symptoms  of  compression  are  entirely  wanting. 

Injury  of  the  Abteries  in  the  Cranial  Cavity. — Hemorrhage,  or 
Weeding  from  the  middle  meningeal  artery,  has  already  been  described  under 
Fractures  of  the  SkulL 

Injury  of  the  Internal  Carotid  Artery. — On  account  of  its  deeply 
placed  position,  the  internal  carotid  artery  is  much  less  often  wounded  than 
the  middle  meningeal.  The  artery  may,  however,  be  injured  by  a  sharp  frag- 
ment of  bone  in  fractures  of  the  base  of  the  skull;  as  the  result  of  gunshot 
wounds;  occasionally  from  stab  wounds  through  the  orbit  which  penetrate  the 
sknlL  If  the  artery  be  wounded  in  the  cavernous  sinus,  an  arterio-venous  aneu- 
rism may  develop  and  produce  a  pulsating  exophthalmos.  Injuries  of  the 
carotid  in  this  situation  are  sometimes  accompanied  by  paralysis  of  the  abdu- 
cens  or  motor  oculi  nerve.  Generally  speaking,  rupture  of  the  internal  carotid 
artery  is  a  rapidly  fatal  injury  from  intracranial  hemorrhage  and  the  symp- 
toms of  pressure  upon  the  brain,  sudden  coma,  and  death. 

Intracranial  Hemorrhage  between  the  Dura  and  the  Pia. — Intra- 
cranial hemorrhage  between  the  dura  and  the  pia  occurs  as  the  result  of  injuries 
to  the  head,  notably  those  involving  laceration  of  the  brain  substance.  It  occurs 
usnally  from  small  blood-vessels  or  from  a  venous  sinus.  The  amount  of  blood 
extravasated  may  be  large  or  small.  The  blood  spreads  itself  over  the  sur- 
face of  the  brain,  and  its  accumulation  may  l)e  followed  by  the  symptoms  of 
compression.  These  symptoms  are  much  more  slowly  developed,  and  .of  less 
intensity  than  are  observed  after  rupture  of  the  middle  meningeal  artery.  If 
the  extravasations  are  moderate  in  amount,  and  do  not  invade  one  or  other  of 
the  areas  of  the  cortex  presiding  over  some  definite  function,  they  may  produce 
no  symptoms  at  all.  Rupture  of  one  of  the  larger  arteries  of  the  brain  itself 
is  usually  attended  by  a  rapidly  fatal  result  with  the  symptoms  of  sudden  com- 
pression of  the  brain. 

Xnjnries  of  the  Cranial  Nerves  within  the  Skull. — When  the  cranial  nerves 
are  injured  within  the  skull  paralyses  occur  on  the  same  side  of  the  body  as 
the  injury. 

The  Olfactory  Nerve. — The  olfactory  norvo  is  sometimes  ruptured 
in  fracture  of  the  base  of  the  skull  involving  the  anterior  fossa,  occasion- 
•lly  by  wounds,  or  falls  upon  the  forehead,  sometimes  by  falls  upon  the 
occiput  Injuries  of  the  olfactory  nerve  are  attended  by  the  loss  or  diminu- 
tion of  the  sense  of  smell.  The  sense  of  taste  is  so  much  a  part  of  the 
8en9e  of  smell  that  the  loss  of  the  latter  is  attended  by  a  diminution  of 
the  former. 

The  Optic  Nerve. — Complete  division  of  the  optic  nerve  is  attended  by 

Windness  in  the  corresponding  eye.     Contusion  of  the  nerve  or  pressure  by  a 

Hood  clot  may  be  wholly  recovered  from.     (See  case  described,  p.  409,  pistol- 

shot  wounds  of  the  anterior  fossa  of  the  skull  in  which  there  was  also  ptosis 

imd  dilated  pupil,  significant  of  injury  of  oculo-niotor  nerve.) 
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The  Oculo-motor  Nerve. — The  third  nerve  may  be  injured  by  the  pro-  .-i 
sure  of  the  forceps  during  parturition  and  as  the  result  of  fractures  of  the  j 
anterior  fossa  and  of  wounds  of  the  orbit.  The  symptoms  of  paralysis  of  the  1 
third  nerve  are  ptosis — i.  e.,  falling  of  the  upper  eyelid,  dilatation  of  the  pupil,  i 
with  loss  of  reflexes  both  for  light  and  distance.  The  eyeball  is  turned  out-  ; 
ward  and  a  little  downward.  i 

Trochlear  Nerve. — Injury  of  the  trochlear  nerve^  with  the  production  ; 
of  diplopia,  has  been  occasionally  observed  after  severe  injuries  of  the  head. 

The  Fifth  Pair  of  Cranial  Nerves. — The  fifth  pair  of  cranial  nerves  i»  i 
rarely  injured  alone  in  fractures  of  the  base  of  the  skull,  but  its  injury  is  veij  1 
commonly  associated  with  injuries  of  the  other  pairs  of  cranial  ner\'es  in  these  ''. 
fractures.  If  the  paralysis  be  complete,  the  insensitiveness  of  the  conjunctivi .  J 
leads  to  trophic  ophthalmia,  probably  because  the  conjunctiva,  being  insensitive,  ] 
the  pressure  of  foreign  bodies  and  other  sources  of  irritation  is  not  observed  "] 
by  the  patient.  Also,  it  is  believed,  on  account  of  the  trophic  nerves  which  ] 
accompany  the  fibers  of  the  fifth  pair.  ' 

Paralysis  of  the  Abducens  Nerve. — Paralysis  of  the  abducens  nerve  ; 
is  infrequent  It  may  accompany  the  formation  of  an  arterio-venous  aneurism  -; 
between  the  internal  carotid  and  the  cavernous  sinus.  The  symptom  of  paraly-  ; 
sis  of  the  sixth  or  abducens  nerve  is  internal  strabismus. 

The  Facial  Nerve. — The  facial  nerve  is  not  infrequently  injured  du^ 
ing  instrumental  delivery,  but  the  paralysis  is  not  permanent  It  is  very  often 
injured  in  fractures  of  the  base  of  the  skull  which  pass  through  the  petrous 
portion  of  the  temporal  bone,  and  the  injury  is  commonly  associated  with  that 
of  the  nerv^e  of  hearing.  In  these  cases  the  lesion  is  almost  always  upon  one 
side  only.  The  paralysis  is  quite  apt  to  be  permanent.  Erb  states,  that  if  the 
soft  palate  is  not  paralyzed,  then  the  facial  is  injured  below  the  geniculate 
ganglion — that  is  to  say,  below  the  point  of  origin  of  the  great  superficial 
petrosal  nerve.     If  the  soft  palate  is  paralyzed  the  injury  is  above  the  ganglion. 

The  Acoustic  Nerve. — Injuries  of  the  acoustic  nerve  occur  less  often 
in  fractures  of  the  base  of  the  skull  than  is  the  case  with  the  facial.  Loss  of 
the  sense  of  hearing  may,  however,  occur  from  hemorrhage  within  the  labyrinth, 
or  wuthin  the  middle  ear,  without  the  presence  of  fracture.  If  facial  paralysis 
and  deafness  exist  upon  one  side,  with  paralysis  of  the  sense  of  taste,  the  nerves 
have  been  injured  in  the  neighborhood  of  the  internal  meatus  (Tillmans).  One 
case  of  injury  of  the  glosso-pharyngeal  nerve  is  related  by  PirogoflF.  Following 
a  blow  upon  the  neck,  there  occurred  disturbances  of  speech  and  swallowing, 
the  root  of  the  tongue  ulcerated.  Death  occurred  from  edema  of  the  glottis. 
The  autopsy  showed  a  hemorrhage  in  the  form  of  a  clot  in  the  root  of  the  glosso- 
pharyngeal nerve.  Paralyses  of  the  other  cranial  nerves  as  the  result  of  injuij 
within  the  skull  are  exceedingly  rare. 

Contnsion,  Laceration,  and  Wounds  of  the  Brain. — Contusion  and  laceration 
of  the  substance  of  the  brain  occur  as  the  result  of  direct  or  indirect  violence 
applied  to  the  skull,  or  to  the  brain  itself,  as  the  result  of  blows,  falls,  gun- 
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diot  or  otIiCT  woimda.  Tlie  severer  forma  aiT"  nearly  always  com  plica  tod  by 
fracture  of  flie  skiilL  The  lesions  vary  from  the  production  of  minute  pnoetatc 
Itfinorrhageg  inh*  tlie  substance  of  the  hrain,  to  disorganization  of  the  entire 
liraiii^  or  of  a  limited  area  thereof ^  of  any  size.  The  injury  to  the  hr^in  may 
teat  the  point  of  application  of  the  force  or  at  a  distant  [x>intj  sometimes  ni>on 
tie  oppc^ite  side  of  the  head. 

SYMPTOMa — The  symptoms  depend  upon  the  portion  of  the  brain  injured. 
Aft  has  been  pointed  ont,  injuries  or  destruction  of  certain  parts  of  the  brain 
aT^  not  necessarily  accompaniet!  by  recognizable  syniptonis*  The  symptom  a  of 
cerebral  shock  are  coninionj  and  are  often  combined  with  tbose  of  intracranial 
bleeding  and  compression  of  the  brain.  There  are,  moreover^  special  ^symptoms 
when  certain  parts  of  the  brain  are  involved.  These  will  correspond  with  the 
presiding  over  motion,  sensation,  vision,  speech,  ete.^as  described  in  the 
im  on  Oerebral  T^ocalization,  In  general,  it  may  be  said  that  cases  of 
iniTiiy  to  the  head — followed  by  local iiccd  palsies,  not  presenting  symptoms  of 
coQiptession — are  due  to  contusion  ami  laeerati<m  of  the  brain.  The  paralyzed 
nmactea  nndergx*  subsequent  contracture.  Soc^n  after  the  injury  clonic  spasms 
uaj  oecur,  En>ncb*:>-pneimionia  is  a  common  complication,  due  to  aspiration 
ofTOmited  nuitter,  etc.,  into  the  lungs  during  unconsciousness.  Subcutaneous 
injuries  tif  the  brain  usually  run  an  aseptic  course*  If  open  wounds  exist,  and 
aie  iofectetl,  the  symptoms  of  meningitis,  sinus  thrombosis^  abscess  of  the  brain, 
et&t  AT^  added. 

Interesting  and  Important  as  is  the  topic>  want  of  space  forbids  a  discus- 
fion  of  the  details  of  cerebral  localization  in  extenso.  The  reader  is  referred 
pspecially  to  **A  Handbook  of  Practical  Surgery,"  voh  i,  E*  von  Bergmann; 
fiUrr,  ''Organic  Nervous  Diseases  "  ;  Gowers,  Ohijjault,  and  Bailey,  A  knowl- 
edge of  the  physiology  of  the  brain  will,  in  general,  suffice  for  a  correct  inter- 
pretation of  h>cul  symptoma. 

As  has  already  been  noted,  foreign  bodies — notably  bullets  of  small  caliber 
fired  at  low  velocitleg — may  reuiaiu  indefinitely  in  the  brain  and  produce  no 
Bjiuptonia;  their  location  can  be  detennined  by  means  of  X-ray  pictures.  On 
tk  other  hand,  abscess  of  the  brain  may  cause  death  after  a  long  interval 
c*f  apparent  immunity.  In  other  cases  the  injured  portion  of  brain  may 
imtlergo  softening  due  to  changes  (fatty  degeneration)  in  the  blood-vessels. 
Such  changes  may  be  progressive  and  finally  interfere  with  the  nutrition  of 
jmrtions  of  the  brain  presiding  over  vital  functions;  paralyses  or  fatal  coma 
fallow.  The  sym|jtom^  resemble  those  of  abscess  of  the  brain.  Some  years  ago 
I  saw  such  a  case  in  the  person  of  a  distinguished  medical  man  who  was  broiight 
to  tbf*  hospital  comatrise,  with  fracture  of  the  base.  After  many  weeks  of 
total— later  partial — unconsciousness,  deafness  in  one  ear,  facial  paralysis,  he 
apparently  l>eeame  convalescent  Rather  snddeu  fatal  coma  supervened.  The 
mU\j^y  showed  a  fracture  of  the  base  through  the  middle  and  anterior  fosso? 
of  tin*  skull  upon  one  side,  and  a  large  area  of  red  softening  upon  the  oppo- 
site tiidd  of  the  brain  which  had  extended  deeply  in  from  the  cortex  to  involve 
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the  pons  and  a  portion  of  tlie  medulla.     Followitig  contiision  of  the  h 
c^pilepay  find  psychoses  are  not  uncommon*     JCpilejisy,  especially^  folio 
juries  of  the  meduUsi  hih!  \]u'  iniitor  area  of  the  cortex. 

Prolapse  of  the  Braia  through  a  Wound* — Prolapae  of  the  brain  thti 
a  wound  aometimea  occurs  after  eoraponnd  fractures  of  the  vertex  with 
of  siibstunce  and  of  wound  of  the  dura*  The  daaracter  of  the  brain  lissi 
easily  recognized.  True  hernia  of  the  brain  ra^y  occasionally  remain 
cephalocele).  Ordinarily  the  protruding  mass  constitutes  what  is  know 
fungus  cerebri.     The  exposed  brain  becomes  covered  by  granulation 


FlO.   151.— *FuNc!ra  Cebebri  Follow ixo  an  Ophhatio:*  for  (Yi.viriu  nu  Uhi^he^sed  Fiuirrn 
THE  Skuli^»     (KJnduesB  of  Dr,  J,  C.  Ayer.) 

and  forms  a  dirty* whlte^  pink^  or  red  f ungating  tumor  which  projects  a 
the  level  of  the  scalp,  and  may  pulsate  while  it  is  small;  later,  pulsation  UBI 
disai)j)earB.  It  is  painless  and  insensitive;  bleeds  readily.  If  infected  it 
become  gangrenous  or  cause  meningitis,  etc.  Firm  pressure  upon  it 
cause  mild  symptoms  of  cerebral  compression^  giddiness.  The  tumor  incii 
in  size  on  coughing,  sneezing,  straining,  etc.  After  healing  takes  plai 
marked  depression  is  left  at  the  site  of  the  former  protrusion.  In  rare  i 
a  protniHion  remains  after  healinp:  is  comyilete. 

Inflammation  of  the  Dura  Mater^Pachymeningitis. — Inflanunation 
occur  on  the  outer  or  internal  surface  of  the  dura^pachymeningitis  e3d 
and  pachymeningitis  interna — or  both.  Purulent  mtiarnnuTtion  of  the 
occurs  as  the  result  of  infected  fractures  of  the  skull,  and  of  suppm 
processes  of  the  soft  parts  of  the  head  and  face  and  orbit,  not  infreq 
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complication  of  acute  or  chronic  suppuration  of  the  middle  ear,  or  as  an 
nsion  from  purulent  infection  of  the  cranial  bones  following  injury  or 
ase;  sinus  phlebitis,  inflammation  of  the  pia,  encephalitis,  and  abscess  of 
hrain  are  common  associated  lesions. 

Pachymeningitis  externa  alone,  if  the  purulent  exudate  be  large  in  amount, 
produce  symptoms  of  compression  of  the  brain.  The  punilent  collection 
be  protected  from  extension  by  adhesions  and  the  formation  of  granu- 
•n  tissue,  and  remain  latent  for  an  indefinite  time.  Headache,  fever,  ten- 
ess  on  pressure,  very  rarely  focal  symptoms,  may  be  present.  There  will 
ly  always  be  an  infected  wound  or  fracture  and  a  local  suppurative  process, 
il0<^^r  disease,  caries  or  necrosis  of  the  cranial  bones,  etc.     The  impor- 

rpacbjnieningitis  arises  largely  from  the  associated  lesions  to  which 
rise — sinus  [ililebitis,  meningitis,  abscess  of  the  brain,  etc. 
i^mumtions  of  th«  Yenoiu  Sinuses  of  the  Dura  Mater. — Purulent  infection 
Kjnus^e.^  of  the  dura  mater  occurs  as  the  result  of  infectious  processes 
fwnfl  i>arts  of  tliL>  head  and  face,  infected  fractures  of  the  skull,  and  puru- 
ilifection  of  the  (cranial  bones.  The  most  common  cause  of  all  is  sup- 
ive  iiiflamniati4>n  of  the  middle  ear  and  mastoid  proccvss  of  the  temporal 
aeuti>  or  chronic.  It  is  seldom  that  the  symptoms  of  sinus  inflammation 
akiiii>;  they  are  nearly  always  combined  with  those  of  the  middle  ear 
EDa&tuid  disease,  or  with  meningitis,  abscess  of  the  brain,  an  infected 
erysipelas,  anthrax,  a  phlegmon  of  the  face  and  scalp,  or  some  other 
idition.  The  regular  ending  of  purulent  inflammation  of  the  sinuses 
ia. 
mcb  as  inflammations  of  the  middle  ear  and  the  mastoid  process  are 
itive  factor  in  two  thirds  of  the  cases,  the  lateral  sinus  is  more  often 
than  auy  other.  The  wall  of  the  sinus  becomes  infected  by  continuity 
ttire  through  its  wall  (thrombophlebitis)  or  a  minute  vein  in  the  site 
he  primary  focus  becomes  infected  and  thrombosed  and  the  thrombosis 
ads  along  the  vein  to  the  sinus.  The  general  symptoms  are  those  of 
Biia — chills,  fever,  sweating,  etc.  In  the  early  stages  the  symptoms  refer- 
i  to  the  brain  are  those  of  irritation  and  compression — headache,  sometimes 
owed  by  delirium  and  coma,  nausea  and  vomiting.  Later,  as  a  result  of  a 
iplicating  meningitis,  there  may  be  convulsions  and  paralyses. 
In  the  absence  of  meningitis  or  abscess  of  the  brain,  the  process  may  run 
course  as  a  pyemia  without  the  development  of  cerebral  symptoms.  In 
le  instances  the  thrombosis  may  extend  downward  into  the  internal  jugular 
1,  usually  not  lower  than  its  upper  third,  which  may  sometimes  be  felt  as 
ard  cord  along  the  anterior  border  of  the  sterno-mastoid  muscle.  The 
Jvement  of  the  cavernous  sinus  is  commonly  attended  by  congestion  of 
eyeball,  sometimes  by  moderate  exophthalmos  and  engorgement  of  the 
rficial  veins  of  the  eyelids  and  forehead.  The  nerves  in  the  vicinity  of 
sinus  may  be  partly  or  totally  paralyzed — in  this  case  the  oculo-motor, 
rochlear,  the  abducens,  and  the  first  branch  of  the  fifth  pair.     The  move- 
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nients  of  the  tongiie  may  also  be  affected  by  pressure  upon  the  hypoglossal 
nerve. 

When  the  disease  begins  in  the  middle  ear  or  the  mastoid  process  the 
Streptococcus  pyogenes  and  the  pneumococcus  are  the  organisms  most  oftei 
found.  There  will  be  the  history  of  an  acute  or  chronic  inflammation  of  the 
middle  ear,  discharge  from  the  external  ear,  and  deafness,  tenderness  and 
swelling  over  the  mastoid  process  (see  Ear),  sometimes  facial  paralysis.  Li 
some  cases  the  infection  of  the  vein  is  accompanied  by  the  production  of  t 
localized  abscess  either  extra-dural  or  subdural;  in  such  cases  there  will  be 
severe  headache,  sometimes  choked  disk,  the  symptoms  of  pressure  upon,  or 
irritation  of,  the  pneumogastric,  a  rapid  or  slow  pulse.  Infection  of  the  supe- 
rior longitudinal  sinus  occurs  especially  after  gunshot  wounds  and  infected 
fractures  of  the  skull;  there  are  rarely  any  localizing  symptoms  other  tlua 
those  of  meningitis  and  pyemia. 

Primary  Meningitis — Acnte  Suppurative  Inflammation  of  the  Fia  Xiter 
{Leptomeningitis). — Primary  meningitis  occurs  most  often  as  the  result  of 
direct  traumatisms  to  the  head  (infected  fractures,  stab  and  gunshot  wounda, 
and  the  like),  rarely  as  the  result  of  hematogenous  infection.  AVhile  punh 
lent  inflammations  of  the  external  surface  of  the  dura  tend  rather  to  renuui 
localized,  those  of  the  pia  tend  to  spread  rapidly  and  to  involve  a  large  part> 
or  even  the  entire  surface,  of  the  convexity  and  base  of  the  brain.  The  cases 
may  be  divided  into  two  types:  Those  in  which  infection  takes  place  at  the  -j 
time  of  the  injury,  or  very  soon  thereafter,  and  those  in  which  the  pia  ii  ! 
not  infected  until  later,  during  the  healing  process,  and  thus  the  appearance  i 
of  symptoms  may  be  delayed  for  weeks  or  months — early  and  late  meningitis  I 
(Krcinlcin).     The  pyogenic  organisms  are  the  cause  of  the  infection.  1 

In  the  late  cases  the  conditions  favoring  the  occurrence  of  meningitis  art 
necrosis  of  the  injured  tissues,  imperfect  drainage,  the  presence  of  foreigB 
bodies,  of  loose  splinters  of  bone,  sinus  thrombosis  and  phlebitis  (Krimlein).  \ 
In  the  early  cases  the  pia  may  be  inflamed  a  few  hours  after  the  injury,  and 
thus  the  symptoms  are  often  combined  with  those  of  cerebral  concussion,  conf 
pression,  or  contusion  and  laceration.  The  late  cases  are  frequently  compfr 
cated  by  encephalitis,  purulent  softening  of  the  brain  and  abscess;  it  is,  thert- 
fore,  difficult  to  draw  a  typical  clinical  picture  of  meningitis. 

The  early  cases  usually  run  an  exceedingly  acute  course;  as  a  rule  the  - 
disease  ends  in  death  in  a  few  days.     In  many  instances  following  an  open  : 
injury  to  the  head,  usually  a  fracture,  the  patient  will  have  a  chill,  accoffi-  ', 
panied  by  a  rise  of  temperature  and  a  rapid  pulse,  headache,  nausea,  and   ■ 
vomiting.     He  will  be  very  restless  and  suffer  from  extreme  thirst,  the  pnph 
of  the  eyes  will  be  contracted,  the  restlessness  will  be  followed  by  delirium,  j 
and  the  delirium  by  stupor,  coma,  and  death.     There  may  be  no  localizing 
symptoms  whatever.     In  such  cases  the  locality  of  the  process  can  only  hi 
inferred  from  the  situation  of  the  wound. 

In  other  cases  the  general  symptoms  will  be  accompanied  by  special  symj^ 


THE   DISEASES   OF   THE   BRAIN  433 

toms  referable  to  some  particular  part  of  the  brain.  Muscular  rigidity  of 
csie  or  more  limbs,  or  of  groups  of  muscles,  notably  the  muscles  of  the  back 
of  the  neck  in  meningitis  involving  the  base  of  the  brain.  There  may  be 
convulsive  twitchings  or  clonic  convulsions  of  the  limbs,  or  evidences  of 
irritation  in  the  areas  supplied  by  one  or  other  of  the  cranial  nerves,  the  adbu- 
eens,  the  oculo-motor,  the  facial  nerves,  or  Cheyne-Stokes  respiration,  or 
difficulty  in  swallowing.  There  may  be  paralysis  of  an  extremity  or  hemi- 
{degia.  It  may  thus  be  possible  to  say  that  the  meningitis  involves  one  or 
the  other  side  of  the  head,  or  is  more  intense  upon  the  convexity,  or  upon 
tlie  base  of  the  brain  (Kronlein).  The  course  of  the  disease,  once  inaugurated, 
IB  as  acute  in  the  late  as  in  the  early  cases.  Purulent  meningitis  may  also 
«ccnr  as  well  through  infection  of  wounds  in  the  mucous  membrane  of  the 
nose,  the  pharjTix,  or  the  middle  ear,  complicating  fracture  of  the  base,  as 
from  wounds  and  fractures  upon  the  convexity  of  the  skull. 

Secondary  Meningitis. — In  addition  to  meningitis  from  wounds,  infection 
may  occur  secondarily,  by  continuity  of  structure,  or  through  the  medium  of 
the  blood  and  lymph  channels  during  acute  and  chronic  suppurative  processes 
«f  the  soft  parts  or  the  bones  of  the  skull  and  face,  notably  the  middle  ear,  or 
cccasionally  in  the  course  of  pyemia ;  the  symptoms  are  the  same  as  in  the  trau- 
aiatic  form. 
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Abieeai  of  the  Brain. — ^Abscess  of  the  brain  may  be  either  acute  or  chronic, 
and  may  result  from  injuries,  infected  fractures  of  the  skull,  contusions  and 
lacerations  of  the  brain  which  become  infected,  or  as  the  result  of  diseases 
of  the  skull,  the  brain  or  its  membranes,^  such  as  tuberculosis,  syphilis,  actino- 
mjcosis,  sometimes  in  the  course  of  pyemia  as  a  metastatic  process.  It  is  a 
Tery  frequent  complication  of  disease  of  the  middle  ear.  Acute  abscess  of 
the  brain  following  injury  may  be  simply  a  part  of  an  acute  meningitis, 
accompanied  by  septic  infection  and  purulent  softening  of  a  circumscribed 
portion  of  the  brain  infected  at  the  time  of  the  injury,  or  it  may  occur  some 
time  after  the  original  injury,  as  the  result  of  a  late  infection  of  a  contused 
and  lacerated  area  of  the  brain  substance.  If  such  an  area  communicates 
directly  and  freely  with  the  external  wound,  the  pus  may  be  discharged  exter- 
luDy  and  healing  by  granulation  is  possible.  In  some  cases  such  a  purulent 
collection  may  remain  encapsulated  for  an  indefinite  time,  and  produce  no 
lynrptoms  for  months,  or  years,  so  long  as  no  important  portion  of  the  brain 
k  invaded.  Sooner  or  later  the  abscess  may  increase  in  size  and  produce 
death  by  rupture  and  purulent  meningitis,  or  by  rupture  into  the  lateral  ven- 
tricle, or  by  invading  some  vital  portion  of  the  brain  tissue.  The  metastatic 
ahaceases  of  the  brain,  occurring  in  the  course  of  pyemia,  may  be  single  or 
moltiple,  and  give  rise  to  definite  symptoms,  or  not,  according  to  their  loca- 
tion.   Aside  from  traumatisms  to  the  head,  chronic  disease  of  the  middle  ear 

ii  the  most  frequent  cause  of  abscess  of  the  brain. 
29 


Symptoais. — ^The  syniptoms  of  abscess  of  the  brain  depend  partly  uj 
locality  of  the  al^scess  and  partly  tipon  the  septic  nature  of  ihi*  imuH 

partly,  although  rarely,  upon   the  prothu-tion   of  eotnpre^ssion   of  the 

iminieatea  with 
fracture  of  the  ftkiill, 
is  evidently  infect^ 
discharging  pus,  itl 
tiun  offers  no  difS 
In  the  more  ehrunie 
of  abscess,  j>ersi^teii1 
ized  headache  corw 
ing  to  an  area  of 
II ess  upon  jiercussii 
fjccnrrence  of  irre^ 
tacks  of  intennitien 
are  sometimes  ini; 
aids  in  tlie  diagnosu 
c  al  i  z  i  ng  syin  ptonis 
struct  ion  of,  or 
uixin,  definite  porti 
the  brain,  may  be  ; 
fir  absent,  according 
situation  of  the  ab 
preset tj  they  will  v 
cording  to  the  loea 
the  abscess,  (See  O 
Local  ization, )  The 
nosis  of  acute  shm 
the  brain  following  injury  may  be  impossible  on  account  of  the  compi 
conditions,  meningitis,  etc. 

Diagnosis  of  Chronic  or  Latent  Abscess  of  the  Brain. — The  di 
of  chronic  or  latent  abscess  of  the  brain  following  injury  is  character! 
the  history  of  a  wound  or  fractiire  of  the  skull  which  has  been  more 
infected.  The  brain  symptoms  which  followed  the  injury,  if  such  wei 
entj  usually  disappear,  the  patient  feels  relatively  or  completely  well 
a  period  may  last  for  two  or  three  weeks  or  for  as  many  years,  The( 
toms  which  follow  thia  period  may  come  on  gradually  or  suddenly. 
consist  of  pain  and  headache,  which  may  be  referred  to  the  original 
or  scar,  rrequently  there  is  trigeminal  neuralgia  of  great  severity- 
pan  ying  the  headache,  etc.,  there  is  fever  of  a  moderate  grade,  oft^^ 
mittent.  The  patient  may  now  be  suddenly  seized  with  spasmodic  < 
tions  of  the  muscles,  of  a  local  or  general  character.  Sometimes  a 
attack  of  epilepsy   will  occur;   this   may  be  repeated,   and  be   folloi( 


FtQ.     152. AbI^CESS    of    TIIK     tV.REDIiAL     iVjKIKX     (  FRONTA^) 

FoLLowiNQ  A  Very  Seveke  Burn  of  tite  Scalp  which 

BECAMX    IbTFECTISD    AND    ENOED    tN   THE    I*RODUCTIOW   OF  A 

Fatal  Abscrs*  of  the  BfL\JT*.  The  WtaHtv  of  the  skuU 
was  aerjcju^ly  impaired  by  the  anffinal  bum.  There  were  no 
foca)  flynipt-otua,     (New  York  Hospital,  uuthor's  oullection.) 
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attack  of  hemiplegia  and  death,  with  the  symptoms  of  an  ordinary 
oplexy. 

*'  In  eases  where  an  injury  of  the  head  is  followed  some  time  afterwards 
7  evening  rises  of  temperature,  by  headache,  convulsive  attacks,  and  paralyses 
pon  the  side  of  the  body  opposite  to  the  original  injury,  it  is  possible  that  an 
bscess  of  the  brain  exists  "  (v.  Bergmann). 

Abscess  of  the  Brain  Followino  Middle-ear  Disease. — The  diagnosis 
epends  first  upon  the  presence  or  a  history  of  disease  of  the  ear;  further,  as 
as  been  stated  of  abscess  of  brain  elsewhere,  upon  symptoms  due  to  sepsis, 
>  paralyses,  or  symptoms  of  irritation  of  definite  portions  of  the  brain  (local- 
ing  symptoms),  to  symptoms  of  cerebral  compression.  Fever  is  inconstant, 
irely  marked,  often  intermittent.  A  daily  evening  rise  of  temperature,  with 
oming  remissions,  suggests  other  forms  of  intracranial  suppuration  rather 
lan  abscess,  and  sharp  attacks  of  intermittent  fever  to  involvement  of  the 
lastoid  cells.  In  cases  of  abscess  the  patients  complain  of  loss  of  appetite, 
I  constipation,  of  weakness  and  lassitude,  notably  in  the  evening,  sometimes 
:  chilly  sensations.  Headache  is  fairly  constant,  and  is  made  worse  by 
^reussion  upon  the  skull  over  the  affected  area;  it  is  often  worse  in  the 
rening  or  when  fever  is  present.  Vomiting,  occurring  at  irregular  times 
•respective   of  the   ingestion  of  food,   upon   exertion   or  iipon  rising  from 

sitting  posture,  is  fairly  constant  and  characteristic.  The  pulse  is  usu- 
lly  slow. 

Certain  mental  symptoms  are  present.  Cerebration  is  sluggish,  the 
ttients  are  inattentive,  do  not  readily  comprehend  what  is  said  to  them,  and 
ttswer  questions  slowly  and  with  effort.  They  are  inclined  to  sleep  a  great 
eal,  and  are  irritable.  Examination  of  the  eyes  often  shows  choked  disk 
pon  the  affected  side.  Localizing  symptoms  may  be  absent.  Deafness  and 
icial  paralysis  may  be  present,  but  are  often  due  to  the  disease  of  the  ear 
self  and  to  caries  of  the  petrous  portion  of  the  temporal  bone.  When  the 
ifiease  is  upon  the  left  side  and  the  abscess  is  in  the  temporal  region  of  the 
rain,  about  half  the  cases  will  be  affected  with  sensory  aphasia  more  or  less 
)mplete.  These  disturbances  of  speech  are  rarely  very  pronounced,  and  are 
ften  transitory.  Those  abscesses  sitiiated  in  the  temporal  lobe  of  the  brain 
nequently  give  no  pressure  symptoms  whatever,  and  often  no  localizing  symp- 
trng  of  any  kind.  The  deafness,  the  facial  paralysis,  dilatation  of  the  pupil 
fcm.  the  affected  side,  are  believed,  in  the  majority  of  instances,  to  depend 
pon  the  disease  of  the  petrous  portion  of  the  temporal  bone,  or  upon  external 
lehymeningitis. 

The  abscesses  which  are  situated  in  the  cerebellum  give  even  fewer  local- 
ing  symptoms  than  those  already  spoken  of.  They  are,  perhaps,  more  often 
mbined  with  or  overshadowed  by  the  symptoms  of  meningitis,  pachymenin- 
tiSy  sinus  thrombosis,  and  pyemia.  An  uncertain,  staggering  gait,  rigidity  of 
» muscles  of  the  back  of  the  neck,  and  sonietimos  giddiness,  ])oint  to  the  loca- 
n  of  the  abscess  in  the  cerebellum.     The  methods  of  seeking  for  abscess 
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of  the  brain  and  of  opening  the  skull  belong  rather  to  the  domain  of  operatiTe 
surgery. 

Abscesses  of  the  Bbain  Secondaby  to  Infectious  Processes  of  the  Noa 
AND  the  Frontal  Sinus. — Abscesses  of  the  brain  secondary  to  infectious  proe- 
esses  of  the  nose  and  the  frontal  sinus  seldom  give  any  localizing  symptoiM^ 
unless  they  are  of  such  large  size  as  to  reach  backward  to  the  motor  areas  w 
the  speech  center.  They  also  are  usually  combined  with  meningitis,  supp* 
ration  in  the  cavernous  sinus,  etc.  They  follow  disease  of  the  bones  and 
infected  fracture,  notably  gunshot  fractures  situated  in  the  forehead,  in  the 
orbit,  the  upper  jaw,  the  ethmoid  bone.  Chronically  suppurating  wouni 
and  fractures  involving  the  anterior  fossa  of  the  skull  may  give  rise  to  tlie 
suspicion  of  abscess  of  the  brain  when  the  patient  begins  to  lose  strength,  to 
suffer  from  headache,  to  feel  dull,  to  vomit  when  his  stomach  is  empty,  ani 
to  have  chilly  sensations  in  the  evening. 

Differential  Diagnosis. — The  following  differential  diagnosis  between 
meningitis,  abscess  of  the  brain,  and  sinus  thrombosis  is  taken  from  Starr^i 
"  Brain  Surgery,"  p.  190. 

In  meningitis  there  is  usually  a  more  rapid  onset  and  progress  of  the  symptomi 
than  in  brain  abscess.  In  meningitis  the  headache  is  associated  with  hypereatheoa 
to  sound  and  light  and  touch  all  over  the  body,  symptoms  usually  absent  in  cerebid 
abscess.  In  meningitis  the  temperature  is  high  and  the  pulse  is  rapid,  irregular, 
and  intermittent.  In  meningitis  there  are  occasional  spasms  and  convnlsicmi; 
strabismus  appears  and  trismus  is  common ;  and  pain  and  rigidity  along  the  neck 
are  complained  of  as  the  disease  advances.  Thus  there  are  numerous  points  whidi 
distinguish  the  two  diseases  from  one  another.  Sinus  thrombosis  has  also  nTlme^ 
ous  points  of  differentiation  from  cerebral  abscess.  High  fever  with  pyemic  varia- 
tions in  its  range  and  frequent  chills ;  a  very  rapid  pulse,  swelling  and  edema  OTir 
the  mastoid  process  and  edema  of  the  neck,  swelling  along  the  jugular  vein,  which 
stands  out  like  a  hard  cord  in  the  neck,  exophthalmos  and  even  swelling  of  the  con- 
junctiva, and  marked  venous  stasis  in  the  vessels  of  the  scalp,  are  all  symptomfl  not 
observed  in  cerebral  abscess,  but  characteristic  of  sinus  thrombosis.  Choked  iA 
appears  early  in  the  course  of  the  case,  while  it  is  often  wanting  in  cerebral  abecefl.  ] 

Tumors  of  the  Brain. — A  small  proportion  only  of  tumors  of  the  brain  , 
cause  symptoms  such  that  they  can  be  accurately  localized,  and  a  still  smaller  j 
proportion  afford  a  favorable  field  for  surgical  interference.     Starr  estimatea  ; 
that  not  more  than  seven  per  cent  of  all  brain  tumors  can  be  operated  ujwi  ^ 
with  a  prospect  of  success.     It  is,  of  course,  of  the  utmost  importance  thai : 
the  diagnosis  be  made  at  the  earliest  possible  moment  if  an  operation  ja  tD 
be   undertaken.      Sarcoma,  glioma,   gliosarcoma,   and  fibroma   are  the  coin- 
monest  forms  of  tumor  which  occur  primarily  in  the  brain.     Carcinoma  of 
the  brain  is  secondary  to  carcinoma  elsewhere  in  nearly  all  cases.     Gummatai 
tubercular  infiltration,  and  echinococcus  cysts  are  usually  grouped  with  bnii ' 
tumors  because  they  cause  similar  symptoms.     In  America,  echinococeua  M  ^ 
much  less  common  than  on  the  Continent  of  Europe. 
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^InpaJiying  photograph  is  of  the  brain  of  a  man  who  was  admitted 
I  Hudson  Street  Hospital^  delirious  and  suffering  from  rapidly  repeated 
U  convulsions.  There  were  no  localizing  symptoms.  He  died  within 
^-four  hours  after  admisBion,  and  the  autopsy  disclosed  the  cyst  as  seen  in 
licture.  No  previoua 
f  of  the  case  could  b© 
led-  The  patient  was 
eL  The  diagnosis  of 
)0OGeus  cyst  w^as  made 
the  pathological  exam- 
u  of  the  tnraor,  Tu- 
of  the  brain  occur  both 
ildren  and  adults  with 
f  equal  frequency, 
ircoma  is  the  most  f re- 
form in  adults,  tnber- 
I  digease  iu  children- 
aa  is  common  in  adultS| 
raally  yields  to  specific 
lent  Only  a  moderate 
&f  of  brain  tumors  can 
ated  by  the  symptoms. 
Ene  parts  of  tbe  brain 
B  produce  no  localiz- 
^ptoms,  and  in  others 
dog  symptoms  occur, 
iiagnostic    errors    are 


Fig.  IS3H^EcniNococciTs  CraT  or  the  Brain.  The  apecf^ 
men  was  obtaiiitHl  at  autopsy  m  the  House  of  Relief  of  the 
New  York  iJo«pitaL  The  patient  was  brought  to  tliP  hos- 
pital tbe  evening  before  hb  death.  He  waa  stupid  and 
Kxm  began  to  suffer  fmm  getieml  convukions.  In  a  few 
hoUr»  trie  stupor  waw  fdUowed  by  eoma  and  tbe  ntxt  day 
he  died.  The  cyst  of  the  brain  wai*,  of  coun^p  unsuspected 
until  it»  presienee  waa  revede<l  upon  opening  the  akull. 


lie  because  tumors  of  the  cortex  or  in  the  region  of  the  basal  ganglia  may 
ce  quite  gimilar  disturbances.  La  all  cases  of  suspected  brain  tumor^  syph- 
ust  be  sought  for,  and  if  the  liistory  is  doubtful^  active  treatment  for  a 
BT  of  weeka  should  be  employed*  In  children  eapecinllyj  evidences  of  tu- 
[usis  elsewhere  point  to  a  probability  that  the  brain  trouble  is  of  the  same 
?ter.  In  caaes  of  metastatic  carcinoma  of  the  brain  the  primary  tumor  or 
ar  left  after  its  removal  Avill  be  evident.  The  sarcomata  very  rarely  occur 
!ondan"  tumors  in  the  brain.  Tbe  parasitic  cysts  of  the  brain  are  of 
r  growth  than  the  other  forms  of  brain  tumor,  and  very  seldom  give  rise 
r  localisting  symptoms^  because  they  do  not  destroy  the  brain  nor  infiltrate 
i  simply  displace  it.  The  symptoms,  therefore,  in  these  eases,  will  be 
al  rather  than  local.  In  a  certain  proportion  of  cases  of  sarcoma  and 
&  there  will  be  a  history  of  injury  to  the  head.  In  those  cases  of  brain 
r  which  show  marked  variation  in  the  intensity  of  the  symptoms  made 
different  conditions  of  circulatory  activity  and  changes  in  the  blood 
(re,  there  is  a  probability  that  the  tumor  is  of  a  vascular  character — a 
!ar  sarcoma  or  glioma* 
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Tumors  may  develop  in  any  portion  of  the  brain,  and  many  of  them^ 
although  easy  to  diagnosticate,  are  so  situated  as  to  be  entirely  beyond  tiie 
reach  of  surgical  interference.     They  are  those,  especially,  which  develop  is  j 
the   basal  portion  of  the   brain — the   pons,   the  medulla,   the   several  banl  ] 
ganglia.     They  produce  fairly  definite  symptoms,  referable  particularly  to  the  ; 
functions  of  the  cranial  nerves.    A  considerable  proportion  of  cerebral  tumon^ 
notably  in  children,  develop  in  the  cerebellum.    The  following  group  of  symp- 
toms are  often  present: 

There  will  be  general  symptoms  of  disturbance  of  the  brain — headache, 
vomiting,  a  change  in  the  mental  disposition,  apathy  or  irritability,  sometimes 
vertigo,  the  signs  of  optic  neuritis,  sometimes  blindness,  more  rarely  general 
convulsions.     The  headache  may  be  referred  to  the  back  part  of  the  head, 
or  it  may  be  a  general  headache,  or  be  referred  to  the  frontal  region.    Tende^ 
ness  on  percussion  over  the  back  part  of  the  skull  is  present  in  many  case^  ■ 
The  local  symptoms  of  cerebellar  tumor  are  giddiness  and  a  staggering  gait  j 
in  walking.     The  staggering  may  occur  away  from  or  toward  the  affected  ; 
side  of  the  brain;  the  symptom  indicates  that  the  middle  lobe  of  the  cere- 
bellum is  involved.    If  symptoms  of  compression  of  one  or  more  of  the  cranial  • 
nerves  is  present,  it  is  probable  that  the  site  of  the  tumor  corresponds  with 
the  side  upon  which  the  nerves  are  paralyzed.    The  tumors  of  the  brain  most 
accessible  to  operation,  and  whose  exact  location  is  most  readily  made  out, 
are  those  situated  in,  or  beneath,  the  cortex  of  the  brain,  in  or  near  the  motor 
areas.     The  symptoms  produced  by  these  tumors  are  general  and  local.    The 
general  symptoms  consist,  as  in  other  brain  tumors,  of  headache,  vomiting, 
sometimes  of  changes  in  cerebration,  choked  disk. 

The  local  symptoms  consist  sometimes  of  tenderness  on  percussion  over 
the  site  of  the  tumor,  sometimes  in  a  local  elevation  of  temperature  in  the 
same  region.  There  are  quite  regularly  localized  muscular  spasms  of  certain 
groups  of  muscles.  The  spasms  are  sometimes  preceded,  as  in  Jacksonias 
epilepsy,  by  subjective  sensations  of  heat,  cold,  numbness,  tingling,  etc.  At 
first  these  spasms  occur  in  only  one  muscle,  or  in  a  limited  group  of  muscles; 
the  patient  has  a  twitching  of  one  eyelid,  of  the  comer  of  the  mouth,  of  a 
toe  or  finger.  As  the  tumor  grows  larger  and  invades  new  portions  of  the 
brain,  spasms  of  other  groups  of  muscles  will  follow  in  regular  order,  until 
they  may  involve  the  muscles  of  the  entire  half  of  the  body.  During  the 
occurrence  of  the  convulsive  movements,  consciousness  is  not  interfered  vriA 
unless  the  tumor  has  reached  a  very  considerable  size.  After  the  spasms  have 
recurred  for  a  certain  length  of  time,  the  muscles  become  gradually  or  sud* 
denly  paralyzed,  and  subsequently  contracted.  When  tumors  develop  in  the 
occipital  region  they  will  be  accompanied  by  hemianopsia;  when  they  involte 
the  sensory  area  in  the  parietal  region,  as  well  as  the  motor  area,  there  ^ 
be  sensory  as  well  as  motor  disturbances.  If  they  are  upon  the  left  side 
they  may  produce  sensory  aphasia  or  word  blindness,  or  in  the  temporal 
lolie   word    deafness    (Starr).      It   is,   of  course,   impossible   to    discuss  hOT 
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at  length   the  various  localizing  symptoms  which  may  occur  in  tumors  of 
the  brain. 

Epilepiy^ — Jacksonian  epilepsy  is  caused  by  some  focus  of  irritation  in  the 
motor  area  of  the  brain.  The  attacks  begin  with  a  sensation  of  heat,  cold, 
tingling,  or  numbness  in  some  particular  part  of  the  body,  followed  by  spas- 
modic muscular  contractions  in  the  same  area;  thence  the  sensations  and  con- 
tnctions  spread  in  a  definite  order  to  other  groups  of  muscles,  and  are  fol- 
lowed by  fatigue  and  weakness  of  these  muscles.  There  may  be  partial  loss 
of  sensation  lasting  for  several  hours  in  the  same  regions  as  showed  the 
ipasms.  The  patient  may  lose  consciousness  if  the  spasms  end  in  a  general 
eonvulsion.  A  sensory  equivalent  of  the  spasms  may  occur  when  other  areas 
of  the  brain  are  irritated.  Thus  sights,  sounds,  smells,  or  tastes  may  be  per- 
ceived at  the  beginning  of  the  attack,  indicating  irritation  of  the  occipital 
region,  or  of  the  temporal  region,  or  of  the  temporo-splienoidal  region,  respec- 
tively. Sometimes  the  attacks  begin  with  a  spasm  of  the  muscles  of  the  right 
fide  of  the  face,  and  are  accompanied  or  followed  by  motor  aphasia.  In  these 
caaes  the  irritation  is  situated  in  the  third  frontal  convolution  upon  the  left 
fide  of  the  brain.  There  are  also  psychical  attacks  attended  by  mania  or 
itupor  which  are  the  equivalent  of  the  other  forms,  the  irritative  lesion  being 
ntnated  in  the  frontal  lobes  of  the  brain. 

Very  varied  lesions  of  the  brain  may  cause  epilepsy — sometimes  of  the 
ordinary  idiopathic  type,  with  general  convulsions  and  unconsciousness,  some- 
times of  the  Jacksonian  type  just  described.  Thus,  fractures  of  the  skull,  with 
depression  or  splintering,  and  the  lodgment  of  fragments  of  the  inner  table  in 
the  brain ;  inflammation  of  the  dura,  of  any  origin — syphilitic,  tubercular,  or 
traumatic,  the  presence  of  a  tumor  in  the  motor  area  of  the  cortex;  small 
bemorrhages  into  the  cortex ;  small  areas  of  sclerosis  or  of  softening,  and  other 
lesions.  When  Jacksonian  epilepsy  follows  injury,  the  site  of  the  wound  or 
fracture,  with  or  without  depression,  may  correspond  with  the  localizing  symp- 
toms or  it  may  not  If  the  site  of  the  injury  and  the  localizing  symptoms 
correspond,  the  point  at  which  the  skull  should  be  opened  to  reach  the  source 
of  irritation  is  evident.  If  they  do  not,  Starr  believes,  from  conclusions  based 
upon  experience,  that  the  localizing  symptoms  are  a  better  guide  to  operation 
than  the  site  of  the  injury.  If  the  brain  is  exi)osed  and  no  lesion  is  found, 
the  area  whence  the  irritation  is  supposed  to  proceed  may  be  identified  by 
touching  various  points  of  the  cerebral  surface  with  delicate  electrodes  bearing 
I  mild  Faradic  current,  until  the  muscles  in  which  the  spasms  b^n  during 
an  attack  are  caused  to  contract. 

Hydrocephalns. — An  accumulation  of  watery  fluid  in  the  interior  of  the 
ikull  may  occur,  very  rarely,  between  the  brain  and  its  membranes;  that  is, 
between  the  dura  and  the  brain.  When  congcnItaU  and  due  to  imperfect  do- 
veloproent  of  the  brain,  the  children  do  not  Ions:  survive.  In  the  acquired 
fmrm  the  condition  may  occur  in  children  and  in  adults  from  atro])]iy  of  the 
brain,  as  a  rare  condition  followinir  wastin^:  diseases.     Localized  accumulations 
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of  Berous  fluid  may  occur  in  ad  tilts  beneath  the  dtira,  as  the  result  of  chr 
inflammation.  Hydrocephalus  of  the  ventricles  of  the  brain  J«  &  common  Jij. 
eaeiCj  and  either  congenital  or  acquired*  The  acquired  form  is  u^anallj  d^n*!. 
ojied  during  the  earlj  years  of  life;  the  congenital  form  is  uflttally  duf^  to 
imperfect  development  of  the  brain.  The  watery  fluid  ooeiipies  chiefly  tb 
lateral  ventricles.  In  the  acquired  fonn  the  condition  may  l>e  due  tu  iaflatih 
mation,  uaually  tubercularj  of  the  lining  of  the  ventrieles^  or  to  intcrfe 
with  the  venous  circulation  in  the  veins  of  Galen  by  a  tumor  or  other  est 

The  diagnosis  of  congenital  hydrocephalus  ig  to  be  made  by  observiiigl 
abnormal  increase  in  the  size  of  tlie  head,  by  unusual  size  of  the  font 
and  the  imperfect  union  of  the  sutures  of  the  akulL     The  development  of  | 
intelligence  of  these  cliildren  is  slow  or  imperfect     They  leam  to  &iH*ak 
difficulty,  or  not  at  all     The  contrast  between  the  enlarged  and  overha 
skull  and  the  small  face  is  very  striking.     Blindness  and  various  mentdl 
toms  develop  diiring  the  course  of  the  disease.     When  hydrocephalus  devc 
after  the  skull  has  become  ossified,  the  enlargement  of  the  head  is  wand 
and  the  s>^nptonis  are  rather  those  of  a  tumor  of  the  brain — ^hoHciaehe,  blin 
ness,  vomiting,  squint,  mental  dnllnesSj  etc.     Congenital  hydrocsephaliw  fre- 
quently  accompanies  rucbitis. 

Hemift  cerehri — Cepbalocde. — Prolapee  of  the  brain  following  tranmatigtoa 
has  already  been  spoken  of.  The  congenital  forms  occur  as  the  result  of  Im* 
perfect  development  of  the  skull,  such  tliat  the  bony  covering-  of  the  brain  b 
wanting  in  certain  situations,  and  through  these  gaps  portions  of  the  contaita 
of  the  cranium  protrude.  These  hernia^  occur  in  the  occipital  region;  &t  the 
root  of  the  nose;  rarely  in  the  parietal  region  and  in  the  region  of  the  large 
fnntanelle.  Still  more  rarely  they  may  occur  in  the  base  of  the  skull,  and 
protrude  into  the  cavity  of  the  nose  or  into  the  throat,  or  even  through  a  cM^ 
palate  into  the  mouth,  or  through  the  orbital  fissure  into  tlie  orbit^  or  into  \ 
spheno-maxillory  fossa.  They  may  contain  the  memhranes  of  the  brain  men 
{meninfjocde)^  or  the  brain  and  its  membranes  {encephaloeele)^  or  the  br 
and  its  membranes  inclosing  a  cavity  dilated  into  a  sac  filled  with  fluid  m 
mimi eating  with  one  of  the  lateral  ventricles  of  the  brain  (htfdrencepftahffkt 

Many  of  these  congenital  hernia^  are  associated  with  a  high  graile  of  i 
formity  of  skull  and  imperfect  development  of  tlie  brain.  The  ehildn^ 
often  bom  dead,  or  die  soon  after  birth.  This  is  particuhirly  true  of  llie  rsm 
of  hydrencephalocele.  Those  who  survive  for  any  length  of  time  are  iihU 
or  more  or  less  imbecile  or  feeble-mi nded»  The  hernia?  vary  much  in  slxi'  ind 
shape ;  they  may  be  very  small  and  Tiardly  noticeable,  or  as  large  ae  a  eUWi 
head  and  sessile  or  pedunculated.  The  tumor  may  form  a  single  roimrle^l  cif 
ovoid  mass,  or  be  more  or  less  lobulated  or  divided  into  several  partly  s^^parate 
Bacs.  The  tumors  are  usually  eompressihle ;  if  they  oontjiin  much  fliiiJ  tWv 
are  translucent;  they  may  show  corebral  pulsation.  Firm  pressure  xi\Mm  tW 
tumor  causes  it  to  diminish  in  size,  sometimes  with  the  production  of  eerebnil 
symptoms — ^slowing  of  the  pulse,  vomiting*  muscular  spasms — occasionallT  mt 
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eoDBctousiiess*  It  is  aometimeB  possible  to  feel  the  l>orfler  of  the  orifice  in  the 
skull  after  the  timior  has  heen  partly  reduced  When  the  patient  cries  or 
coughs  the  sac  is  increased  in  size;  during  sleep  it  becomes  smaller- 

Vabieties  of  Hernia  cerebel — The  meningoceles  occur  most  often  in 
the  occipital  region^  and  protrude  below  or  above  the  tentorium  cerebelli.    They 


Fw.  15*- — Meningocele*  The  infaiil  shown  in  Vif^  154  and  155  was  ft  patient  in  the  seT^-ice  of  Dr. 
Uwi*t  A*  Stifi^Bon  in  ttie  New  York  HofipitaL  TiiB  larRt?  tmimluccnt  tviinor  wji?j  onnnectefl  ttlLli  tho 
interiof  of  the  ekxiU  but  did  not  aptK^jir  to  contain  any  brain  tirisue.  When  prvsased  upon  Blight 
B^plcitna  of  campreadon  of  the  brum  fxiuld  be  produced.     The  child  did  not  long  survive. 

iMsetinies  occur  upon  the  front  of  the  head-  The  brain  may  be  normal  or  the 
condition  may  be  assr>ciated  with  Indrocephahis  and  imperfect  development  of 
tk  brain  and  an  abnormally  small  ^kull—microcephalus.     The  children  may 
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be  idints;  a  ^ood  many  of  them  die  soon  after  birth  or  during  infancy;  occa- 
Stonally  they  live  tr»  p-ow  up.  The  mciiiu^fH'elrs^  usiuilly  form  smooth  tumors 
covered  by  thinned  integnmenL  TIk^v  are  trsinwliict'nt;  they  fluctuate;  they 
tv  l)e  qnitB  tense  or  only  partly  filled  with  fluid.     They  may  be  entirely  re- 
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ducible ;  they  seldom  pulsate.  Symptoms  of  cerebral  compression  may  occur 
from  pressure  upon  the  tumor,  as  already  noted. 

The  encephaloceles  are  more  common  than  meningoceles ;  they  contain  a 
certain  amount  of  brain  substance,  which  is  connected  by  a  pedicle  with  the 
brain  inside  the  skull.  They  may  be  solid,  or  contain  a  cavity  which  communi- 
cates through  a  canal  with  the  lateral  ventricle — hydrencephalocele.  The  en- 
cephaloceles occur  more  often  in  the  front  part  of  the  skull  than  in  the  occipital 
region.  They  form  tumors  of  small  or  moderate  size ;  they  pulsate  more  mark- 
edly, as  a  rule,  than  do  the  meningoceles,  and  show  similar  signs  and  symp- 
toms when  compressed.  They  increase  in  size  during  crying  and  coughinj 
and  diminish  in  size  during  sleep.  If  the  dural  sac  contains  much  fluid,  thej 
will  be  translucent.  When  a  considerable  portion  of  the  brain  lies  external  to 
the  skull,  the  children  are  usually  bom  dead  or  die  soon  after  birth.  If  thqr 
survive  for  any  length  of  time  they  are  usually  idiots ;  the  skull  remains  smaD 
and  undeveloped.  If  but  a  small  protrusion  is  present  the  children  may  am^ 
vive,  and  may  even  grow  up  to  be  persons  of  at  least  partly  normal  development 

Diagnosis. — In  the  diagnosis  of  these  conditions  the  main  points  are  that 
they  are  congenital  tumors,  plainly  communicating  with  the  interior  of  the 
skull,  as  described,  and  often  associated  with  microcephalus.  Those  in  the 
occipital  region  are  usually  meningoceles.  Those  containing  brain  substance 
are  more  often  found  at  the  root  of  the  nose  than  in  the  occipital  region.  The 
hydr encephaloceles  are  more  common  than  meningoceles,  and  occur  also  chiefly 
in  the  occipital  region.  They  are  generally  rather  large  tumors ;  they  fluctuate, 
are  often  translucent;  they  are  not  reducible,  but  diminish  somewhat  in  size 
upon  pressure.  The  skull,  in  most  instances,  is  otherwise  deformed.  The 
encephaloceles  are  usually  small  tumors,  and  may  be  even  met  witli  in  adult 
life.  They  are  commonly  situated  in  the  front  of  the  skull ;  they  are  not 
completely  reducible ;  they  pulsate,  and  increase  in  size  on  coughing,  etc.,  and 
diminish  during  sleep. 

By  viewing  the  hernia  by  transmitted  light  it  may  be  possible  to  see  less 
translucent  portions  representing  brain  tissue.  An  X-ray  picture  may  some- 
times show  the  extent  of  the  orifice  in  the  skull.  The  greater  the  proportion 
of  the  brain  lying  outside  the  skull  the  less  these  cases  are  suitable  for  opera- 
tion. The  meningoceles  with  a  narrow  pedicle  are  most  favorable.  When 
associated  with  microcephalus,  hydrocephalus,  idiocy,  or  combined  with  defects 
in  the  cervical  vertebra*,  etc.,  they  are  better  let  alone. 

INJURIES   AND    DISEASES    OF   THE    FRONTAL   SDfUS 

Injuries  of  the  Frontal  Sinus. — Wounds  of  the  forehead,  associated  with 
fractures  of  tlie  anterior  wall  of  the  frontal  sinus  by  direct  violence,  are  open 
to  inspection  and  present  no  difficulties  of  diagnosis.  Sul)cutaneous  fractures, 
associated  witli  laceration  of  the  nnicous  membrane  lining  the  sinus,  are  usuaHj 
followed  by  subcutaneous  emphysema  of  the  forehead  and  eyelids,  recognizabk 
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l^y  crackling  and  palpatioiL  The  emphysema  is  increased  by  siieezing,  and 
jiY  expiratory  efforts  when  the  mouth  and  nose  are  closed*  Pain  and  local 
(0jiderness  are  present^  and  depression  may  be  recognizable  on  palpation. 

Acute  Catarrlial  Inflammation  of  tlie  Frontal  Sinus.- — Acute  catarrhal  inflam- 
Illation  of  the  frontal  sinuSj  complicating  ac^ta  coryza,  causes  frontal  headachej 
^inc'timas  tendenicsa  over  the  ^imis. 

Keelianical  Cloanre  of  the  Outlet  to  the  Noae. — ^As  the  result  of  chronic  in- 

Jpiiunation,  a  hematoma,  or  the  growth  of  tnniors,  the  outlet  from  the  sinus 

BtiTiiy  be  plugged,  and  the  accumulated  serous,   mucous,   or  purulent  exudate 

W  ma^  cause  gradually  dilatation  of  the  sinus  wall*  generally  in  the  direction  of 

ite  orbit    The  eye  may  thus  be  displaced  down^vard  and  outward. 

Empyema  of  the  Frontal  Sinua, — Empyema  of  the  frontal  sinus  occurs  as 
in  e^ttension  from  inilammatinns  of  the  mucous  meirdtrane  of  the  nose;  from 
infected  fractures  of  its  wall ;  from  septic^  tubercuUir,  or  syphilitic  diseases 
of  bone ;  from  the  gro^*th  of  tumors ;  the  presence  of  foreign  bodies,  and  of 
tW  hnw:  of  insects-  The  inflRmmation  may  be  acute  or  chronic.  The  synip- 
loins  of  acute  purulent  inflammation  are  fever,  hx-al  pain  (often  referred  to 
the  distribution  of  the  supraorbital  nerre),  tenderness  and  swelling  of  the 
foirbeafl,  and  a  pundcnt  discbnrge  from  the  nose.  If  the  outlet  through  the 
infioidibulum  to  the  nose  is  plugged,  the  pain  will  be  more  serere.  The  ol> 
(tnidion  may  be  overeome  from  time  to  time  with  the  escape  of  a  quantity 
of  pus  from  the  nose  on  sneezing  and  coughing.  The  wall  of  the  sinus  may 
gradnally  be  dilated,  producing  deformity,  or  perforation  may  take  place  into 
the  no!*e,  the  orbit,  the  foreheadj  or  into  the  interior  of  the  skull,  with  fatal 
tnpmngitis.  Rupture  into  the  orbit  is  followed  by  a  retrobulbar  abscess  or 
pUepion,  with  exophthfllmoSj  double  vision,  ptosis,  blindness*  Softening  and 
perforation  of  the  anterior  wall  of  the  sinus  may  lead  to  an  abscess,  or  to 
pnemaatooele  capitis,  as  already  described.  In  acute  caaes^  perforation  ante- 
riorlv  will  be  accompanied  by  pain,  tenderness,  redness,  and  edema  of  the 
forehead  and  eyelids,  and  severe  frontal  headache.  The  septic  symptoms  will, 
of  eourse,  vary  much  in  intensity  in  different  cases. 

Tmnon  of  the  Frontal  Sinns.^ — TIip  sevenil  forma  of  polypi — ^niucous,  fibrous, 

liiiucous  cysts — occur  in  tlie  fnmlal  sinua,  somethucs  associated  with  similar 

ihs  in  the  nose.     If  they  close  the  infimdilvulum  they  will  produce  the 

fUDptoms  of  catarrh  of  the  sinus,  sometimes  with  dilatation,   as  described. 

Osteoma  is  the  most  frequent  tumor.     It  is  of  slow  growth,  and  causes  in 

time  symptoms  of  irritation  or  of  catarrh,  frontal  headache  or  neuralgia,  the 

li^a  of  acute  inflammation  being  absent ;  later,  distention  and  deformity.     As 

aln*a(ly  stated^  these  tumors  originate  as  cnrtilaglnous  tumors  in  the  ethmoid 

l)oii«*,  and  grow  into  the  frontal  sinus  or  the  nose  or  into  the  orbit*     These 

I  taraors  may  sometimes  grow  to  a  large  size,  causing  deformities,  notably  dis- 

[|>fiifiejuent  of  the  eyeball  nnd  iuterferencn  with  vision.     Supra-orbital  neural- 

pm,  of  greater  or  less  severity,  may  occur  from  pressure.     If  they  grow  into 

be  anterior  fossa  of  the  skull  they  may  rarely  produce  pressure  symptoms. 
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The  pedicle  of  these  osteomata  may  undergo  atrophy  or  fracture,  and  thej 
then  exist  as  foreign  bodies.  These  bony  tumors  are  to  be  recognized  by  theij 
slow  growth  and  bony  hardness.  When  exposed  in  the  cavity  of  the  sinus  thej 
are  covered  with  mucous  membrane,  and  thus  resemble  a  polypus  in  appea^ 
ance.  Carcinoma  may  occasionally  arise  from  the  wall  of  the  frontal  sinus; 
in  mode  of  growth  and  destructiveness  it  does  not  diflFer  from  carcinoma  else- 
where. 


Rs  well.  In  double  harelip, 
laxilkry  bones  form  a  more 
i3  prominent  projection  at- 
to  the  vomer,  and  freqiiont- 
tilted  upward  and  forward 
h  the  nosa 


leirdt    Hospital,     ooUectiou    of    Dr, 
l«  MeBiimcy.) 


Fio.  157- — t^iNoLE  UAtiELiP  JN  AN  Ai>ULT,  (Rooce^ 
vdt  Ho^pitjU^  collt^tiou  of  Dr,  Chaflea  McBui^ 
ncy.) 


«ft  f  alate. — The  fissures  of  the  hard  palate  occur  alone,  or  with  harelip 

iasures  of  the  alveolar  t>order-     In  eases  of  double  cleft  palate  the  vomer 
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remains  imimited  to  the  palate,  and  presents  as  a  central  diaplira|cni  wli 
viewed  from  the  mouth.     Central  fissures  of  the  soft  palate  occur  alone, 
conihined  with  tissures  of  the  hard  pahuc.     In  some  eases  of  Iiarelip  ajid  cl( 
palate  the  intermaxillary  Iwues  are  not  devehii«*d,  and  a  Lroad  spa«^  is 
left  beneath  the  nose.     Such  deformities  are  sometimes  asscxriated  witli  im|) 
feet  development  of  the  hraliL 

Eaic  Congenital  Befects.^ — Other  rarer  forms  of  congenital  defects  are 
plete  or  partial  median  cleft  of  the  lower  lip,  sometimes  combined  witli  a  fll^ 

row   between  each   nostril  mi 
the  bridge  of  the  noi^e,     Thk 
ia  the  jso-called  *"  dog-noge  -'  de- 
formity.    There  are  also  eaj?es 
of  median  fisanre  of  the  uty^, 
ami    of   congenital    aliscntv  of 
the  nose;  of  congenital  fistnla 
in  the  center  of  the  upper  11  p; 
of  lateral  fissures  of  the  iip[*r 
lip  rimning  up  toward  the  eye 
—or  even  upm  the  forebeaJ: 
siieh  fissures  may  be  bihiter; 
I'uilateral  or  bilateral  fissaK 
running  outward  from  the  t'0^ 
ners   of   the   mouth   have  k 
obser\^edj    producing    *^  mar 
loma.^^     The  nirmth  may 
l*e  abnormally  smalL     Fissan 
of  the  lower  lip  are  verj*  rary^ 
a  few  cases  have  teen  reporl»^H 
The  fissures  may   involve  the  median  line  of  the  lip  only,   or   incliitle  t!™ 
lower  jaw,  or  the  tongue  as  well— so  that  the  cleft  extends  nearly ^  i>r  quite, 
to  the  byoid  bone.     There  are  also  unilateral  or  bilateral  incomplete  fistuW  d 
the  lower  lip.  ^ 

A  variety  of  congenital  abnormalities  have  been  observed  of  the  exiemdl  m^ 
The  ear  may  be  unduly  large,  or  small,  or  absent  The  external  auditory  ciml 
may  he  closed  or  absent.  Congenital  auricular  appendages  occur  as  sTuall 
fieshy  nodular  growthsj  flometiraea  containing  cartilage,  usually  in  front  of 
the  tragus.  Congenital  absence  of  the  tongue  has  lieen  observed.  The  coag^iV' 
ital  deformities  of  the  lower  jaw  are  several ;  the  jaw  niay  be  too  small,  one  nh 
may  be  larger  than  the  other,  or  the  jaw  may  be  double.  The  entire  half  ol 
the  face  may  he  notably  smaller  on  one  side  than  the  other.  Hypertrophy 
one  half  of  the  face  is  much  less  common. 


i?l(i.     ioii. H^EtELEP    AND    t-LKFT     PaLATK     IN     AN    AmTJ^T. 

(Rooaevelt  Hospital,  collection  yf  Dr.  CharlGa  McBur- 
neyO 


era^ 
lal^l 
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Contus^ions  of  the  face  are  followed,  where  the  tissues  are  loose,  notably 
in  the  eyelids,  by  the  well-known  ecchymotie  discoloration  "  black  eye."  Con- 
tused wounds  made  against  sharp  bony  prominences,  such  as  the  edge  of  the 
orbit,  may  resemble  incised  wounds  more  or  less  closely. 

Wounds  of  branches  of  the  fifth  pair  of  cranial  nerves  are  not  commonly 
followed  by  permanent  paralysis  of  sensation;  complete  or  partial  union  and 
regeneration  is  the  rula  A  painful  neurofibroma  may,  very  rarely,  form  upon 
the  cut  end  of  the  nerve.  The  nerve  may  be  included  in  a  scar  and  cause 
uenralgia.     (See  also  Injuries  of  Nerves.) 

Division  of  the  levator  palpebroB  muscle  within  the  orbit  may  be  followed  by 
retraction  of  the  muscle  and  permanent  ptosis — unless  sutured.  Severe  incised 
u  well  as  contused  and  lacerated  wounds  of  the  face,  if  infected,  are  occasion- 
illy  followed  by  secondary  hemorrLage.  I  once  saw  a  nearly  fatal  secondary 
hemorrhage  from  the  facial  artery  in  an  infected  incised  wound  of  the  cheek. 
Gnnfhot  Wounds  of  the  Face. — Gunshot  wounds  of  the  face  are  nearly 
ilways  accompanied  by  injuries  of  the  bone.  Great  destruction  of  the  bones 
ind  soft  parts  are  produced  by  shotgun  w^ounds  at  close  range,  and,  in  time  of 
war,  by  large  projectiles  or  portions  of  exploded  shells ;  also  by  dynamite  and 
other  explosions.  Small  shot,  spent  bullets,  and  bullets  from  small  pistols 
may  fail  to  penetrate  the  bone,  and  flatten  against  it.  Suicides  who  place  the 
muzzle  of  a  pistol  in  the  mouth  and  close  the  lips  upon  it  suffer  injuries  in 
rtich  an  explosive  action  is  marked.  The  soft  parts  are  burned ;  linear  tears 
may  proceed  in  a  radiating  manner  from  the  mouth,  through  the  lips  and 
cheeks;  and  these  tears  have  often  clean-cut  edges.  The  injuries  are  fatal,  as 
>  rule,  when  the  shot  penetrates  the  base-  of  the  skull  and  the  brain.  If  the 
pistol  is  pointed  too  far  forward,  because  the  individual  bends  his  head  too 
far  backward,  the  bullet  may  emerge  at  the  root  of  the  nose.  A  similar  experi- 
ment with  a  high-powered  rifle  literally  blow^s  the  top  of  the  head  off. 

The  gunshot  wounds  of  the  mouth  and  face  are  attended  by  three  dangers, 
especially  (injuries  of  the  brain  excepted)  :  they  are  hemorrhage,  from  the 
wounding  of  large  vessels ;  asphyxia ;  aspiration-pneumonia.   The  asphyxia  may 
he  caused,  immediately,  by  blood  flowing  into  the  trachea ;  by  paralysis  of  the 
tongue,  such  that  it  falls  back  and  closes  the  larynx,  when  the  muscles  which 
hold  it  forward  are  destroyed,  or  subsequently,  by  inflammatory  swelling,  caus- 
ing mechanical  closure  of  the  throat  or  edema  of  the  glottis.     The  danger  of 
asphyxia  immediately  after  the  injury  will  produce  very  definite  symptoms, 
and  a  suspicion  that  asphyxia  is  threatened  may  be  entertained  when  the  patient 
begins  to  complain  of  diflBculty  in  swallowing  or  in  breathing. 

Wounds  of  the  Face. — Wounds  of  the  face  are  frequent  injuries — incised, 
contused,  and  gunshot  wounds,  all  are  common.  They  bleed  freely.  Division 
of  the  facial  or  of  the  temporal  artery,  superficial  or  deep,  may  be  followed 
by  fatal  bleeding.     The  facial  ner\^e,  Steno's  duct,  the  eyeball,  the  tear  duct. 
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JiU.     15fi. —  SCAHS    AND    nKFtlRMlTY    FOtj^OWlNO    EXTEN- 
SIVE BURNB  OF  THE    FaCE    PRODnCED   HT  THE  EtIPLO- 

Bioiv  OF  Ga9  in  a  Coal  Mine.  The  uppt?r  eyelids  in 
thia  case  were  HimQat  tq tally  dp*»tmyed  Rmi  tKe  lower 
Up  wa*  drawD  down  wan  I  nway  from  the  i^iiim  and 
teeth,  ITie  e version  of  the  lower  lids  is  well  shown. 
At  th€  time  this  photograph  wa«  tjiken  several  plaatio 
opera tioii«  had  h^n  done  for  therc-itomtitm  of  the  up- 
per lids  and  for  the  relief  of  the  deformity  of  the 
mouth.  Kef  ore  the  deformities  were  all  repaired 
^eveB  operations  were  done  by  Dr,  Charles  MoBumey, 


may  be  woimdetl.     The  anatomical  situation  of  the  wound  and  the  ajecomimij- 

ing  symptoms — bleeding^  facial  paralysisj  a  salivary  fistula,  or  the  escape  fif 
saliva  from  tlie  wound ,  diisturbances  o£  visionj  etc, — ^sufliee  for  the  diagEOiis, 
A  divided  tear  duct  iiatially  heals  without  trouble.  In  g^mshot  antl  stai)  or 
punctured  \\'ounds  of  the  face,  the  various  bony  eavitieSj  including  the  brain, 
may  be  wounded j  and  the  bullet,  or  a  ]X)rtion  of  the  vulneriiting  instninn^nl, 
may  remain  in  the  wound ♦  Such  foreign  bodies  may  heal  in  the  waand  or 
cause  suppuration — -if  in  tlie  brain,  usually  with  fatal  resnlta  Their  locality^ 
if  of  metid,  t*an  usually  l>e  detected  with  the  X-rays.  The  vitality  and  bl<>«i 
supply  of  the  face  is  so  great  that  wounds  of  this  region  heal  quickly  and  wpll— 
better  J  in  fact^  than  in  any  other  region.  Even  extensive  contused  and  luee^ 
ated  wounds,  if  carefully  cleaned^  heal  with  very  little  troulde.  Powder  ^tm* 
npon  the  fuee  are  common  after  self-inflicted  gunshot  wounds.     The  graia?  d 

black  powder  eml»etided  in  tlie 
skin  remain  as  permanent  blue 
stains.  Smokeless  ix>%vdcr  knm 
no  sueli  st^iin.  (See  (jiiudiot 
Woimds,  General  Surgery-} 
TETANrH.  —  Tetanus  ai 
follow  wounds  of  tlic  i 
(See  Tetanus.) 

Bumiag  of  the  Face.— J  in  ru- 
ing of  the  face  occurs  fn^iu  ln'^ 
fluids^  from  steam,  from  tlamc, 
from  explosions  of  gimpowJer, 
or   of  gas   in   mines,   or  from 
caustic    chemicals— nitric,  suV 
pburie  acids,  caustic  pi.>tasl^  do. 
fThe  appearances^  prufhic*'«l  by 
chemicals   have   Unm   ilvserM 
in  the  chapters  on  General  8h^    j 
gery.)     Tlie  erythema  of  btims 
of    the    first    degree    is   t>fteii    ' 
caused   by   imdue   exposure  lo 
hot    sunlight    (sunburn) ;    th 
appearances  are  well  knovnj  to 
everyone.     Bums  of  the  seci^ud    || 
degree^  with  the  prmliiction  d 
blebs,    are    caused    by    the  mo*    i 
ruentary    action    of    steam,  W 
liquids,  or  flame.     Owing  to  the  automatic  closure  of  the  eyelids,  the  eyehuB 
nsnally  escapes  injury.     "WTien  the  individual  is  wrapped  in  flames — as  fnwB 
light  clothing  catching  fire — extensive  bums  of  the  trunk   and    extremltb6 
usually  occur,  imperiling  life,  and  the  bum  of  the  face  is  a  minor  part  of  tlie 
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injury.  Epileptics  and  others  who  become  unconscious  may  fall  upon  a  hot 
stove,  or  the  like,  and  receive  localized  deep  burns  of  the  face.  Prolonged  ex- 
posure to  steam,  flame,  etc.,  the  caustic  acids  and  alkalis,  and  powder  and  other 
explosions,  usually  produce  deep  bums  with  the  formation  of  eschars.  The 
eyes  may  be  destroyed,  and  the  sloughs  may  extend  to  or  involve  the  bones. 

The  principal  interest  attaching  to  these  bums  lies  in  the  danger  of  infec- 
tion during  the  separation  of  the  sloughs,  and  in  the  scars  which  are  left  behind. 
The  subsequent  contraction  of  such  scars  produces  deformities,  such  as  eversion 
of  the  lower  eyelid  (ectropion).  Partial  destruction  of  the  upper  lid,  and 
inability  to  close  the  eye  and  properly  cover  the  cornea,  lead  to  ulceration  of 
the  eomea.  Eversion  of  the  lower  lip  follows  bums  of  the  lip  and  chin.  The 
mouth  may  be  drawn  to  one  side,  or  the  size  of  the  orifice  may  be  diminished, 
or  the  chin  may  be  drawn  downward  toward  tlie  sternum,  the  nostrils  may  be 
deformed  or  closed.  Deep  scars  upon  the  cheeks  may  lock  the  lower  jaw,  so 
that  the  teeth  cannot  be  properly  separated,  etc. 

Freezing  of  the  Face. — Exposure  to  extreme  cold  may  freeze  portions  of  the 
face;  the  tip  of  the  nose  and  the  upper  rim  of  the  ear  are  the  parts  most  com- 
monly frozen,  less  often  the  cheeks.  Some  loss  of  substance  may  follow.  Par- 
tial frostbite  may  render  the  nose  and  ears  unduly  sensitive  to  cold  for  some 
time.  The  tip  of  the  'nose  may  be  left  in  a  more  or  less  chronie  state  of  con- 
gestion and  redness;  or  chilblains — a  tendency  to  swelling,  and  redness  of  the 
part  after  slight  chilling — may  remain  for  some  time. 
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Fnnmcle  and  Carbuncle  of  the  Face. — Furuncle  occurs  upon  the  face,  nota- 
bly upon  the  upper  lip,  the  tip  and  filtrum  of  the  nose,  less  often  on  the  cheeks. 
The  signs  and  symptoms  do  not  diflFer  from  those  of  furuncle  elsewhere,  except 
that  here  they  are  quite  painful  and  very  tender.  Carbuncle  of  the  lip  consists 
of  a  congeries  of  furuncles.  The  whole  thickness  of  the  lip  may  be  infiltrated 
and  converted  into  a  dense  brawny  mass  of  infected  tissue,  the  pain  is  marked, 
and  the  constitutional  symptoms  are  severe.  In  bad  cases  the  condition  may 
eause  death  by  acute  sepsis,  or  by  thrombo])hlebitis,  extending  from  the  angular 
vem  into  the  ophthalmic  vein,  and  thus  into  the  cavernous  sinus,  with  pyemia 
tnd  meningitis;  or  downward,  through  the  facial  vein,  into  the  internal  jugu- 
lar. The  course  of  the  throml)oplilel)itis  can  sometimes  be  made  out  by  finding 
» cordlike  mass  of  infiltration  in  the  course  of  the  vein.  Edema  and  infiltra- 
tion of  the  eyelids  point  to  phlebitis  in  the  orbit;  infiltration  in  the  submax- 
illary region,  to  infection  through  the  facial  vein. 

In  these  cases  a  rapidly  progressive  se])tic  })lilegmon  of  the  tissues  of  the 
hce  and  neck  may  l:)egin  as  such,  under  stormy  sym])toms  of  local  pain,  ten- 
lemess,  and  swelling,  or  an  ordinary  acne  pustule,  furuncle,  or  carbuncle,  may 
nddenly  assume  a  malignant  form.  The  pus-producing  organisms,  usually 
taphylococus  pyogenes  aureus,  or,  less  often.  Pyogenes  albus,  are  the  cause 
30 
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of  the  infection.  The  condition  is  commonly  spoken  of  as  malignant 
of  the  lip,  but  has  no  relation  to  true  malignant  pustule  (anthrax).  De- 
pressed conditions  of  health,  notably  diabetes,  favor  the  occurrence  of  these 
malignant  infections.  Local  conditions  favoring  the  occurrence  of  furuncle 
and  carbuncle  are  a  dirty  skin,  eczema,  sycosis,  and  acne  of  the  face.  The 
infection  is  often  caused  by  scratching  with  dirty  finger  nails,  infected  pe^ 
haps  from  handling  other  purulent  foci. 

Anthrax  of  the  Face. — Anthrax  occurs  chiefly  among  those  who  handle 
the  hides,  the  bodies,  or  the  feces  of  infected  animals.  The  infected  fingers 
carry  the  bacilli  to  some  minute  abrasion  on  the  face.  It  is  believed  that 
the  bites  of  infected  flies  may  transmit  anthrax.  The  pustule  occurs  upon 
the  face  in  nearly  one  third  of  all  cases.  In  from  twenty-four  hours  to  five 
or  six  days  after  infection,  a  red  papule  appears  at  the  site  of  inoculation, 
accompanied  by  intense  itching.  In  a  few  hours  a  vesicle  appears  on  the 
papule ;  the  swelling  and  redness  spread  superficially  and  deeply.  The  vesidc 
bursts  and  discharges  a  little  blood-stained  fluid  containing  many  anthrax 
bacilli,  leaving  behind  a  depressed  ulcer,  the  base  of  which  rapidly  dries  into 
a  blacJc  crust;  an  intensely  red,  hard  area  of  infiltration  surrounds  the  piia- 
tule.  Upon  the  surface  of  the  area  a  circular  row  of  secondary  vesicles  appear; 
there  is  added  edema  of  the  neighboring  tissues  and  enlargement  of  the  lym- 
phatic glands.  The  necrotic  area  of  the  pustule  may  increase  to  the  size  of 
a  silver  dime,  or  of  a  twenty-five-cent  piece,  sometimes  larger. 

The  cases  may  be  divided  into  two  groups:  those  in  which  the  bacilli 
remain  localized  in  the  pustule,  and  those  in  which  they  are  disseminated 
rapidly  in  the  subcutaneous  tissues,  with  the  production  of  a  progressive 
brawny  edema,  which  advances  in  all  directions,  and  is  accompanied  bv  pro- 
found constitutional  symptoms,  and  final  dissemination  of  the  disease  through 
the  blood-vessels,  with  fatal  infection  of  the  entire  organism,  as  already  de- 
scribed in  the  section  on  Anthrax.  (See  Anthrax,  General  Surgery.)  The 
localized  cases  may  remain  with  few  or  no  constitutional  symptoms  for  many 
days.  The  process  may  then  proceed  to  healing  with  the  death  of  the  bacilli, 
or  dissemination  may  finally  take  place.  The  diagnosis  is  established  readily 
enough  by  the  history,  by  the  character  of  the  pustule,  by  finding  the  bacilli 
in  the  discharge,  or  in  scrapings  from  the  base  of  the  pustule,  or  in  sections 
of  the  excised  pustule,  or  by  inoculating  a  mouse.  It  is  worth  remembering 
that  not  every  pustule  with  a  black  crust  which  appears  upon  the  face  is 
anthrax.  A  very  similar  appearance  to  an  anthrax  pustule  in  its  early  stages, 
before  the  formation  of  secondary  vesicles,  may  be  caused  by  Staphylococcns 
pyogenes  aureus. 

Olanders. — Glanders  has  already  been  described  in  a  separate  section.  Ib 
man,  the  infection  takes  place  through  minute  wounds  or  abrasions,  usualW 
of  the  hands  and  face.  The  pustules  of  the  face  occur  upon  the  general  integtt- 
ment,  upon  the  mucous  membrane  of  the  nose,  the  mouth,  and  the  eonjunctivt 
As  already  noted,  the  glanders  pustules  begin  as  nodular  inflammatory  infit 
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which  l>reak  down^  and  may  undergo  a  rapid  and  destruotive  iilcera- 
ffiise  pldegiiionous  intiltrations  may  also  oec*ur  rpfH^mhling  phlegiiumoits 
IS,      (For  furtliLT   information,   see   section   on   Glanders.) 
lomycosis  of  the  Face.     (See  Actinomycosis.)     Erysipelas  of  the  Face. 
ysi[daH.)    Lupus  of  the  Face.     (See  Lupus.)    Noma  of  the  Face,     (See 
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ilis  of  the  Face. — A^ 
noted,  tl^e  lower  lij) 
[uent  site  for  the  ini- 
71  of  syphilis.  A  his- 
he  source  of  infeeti^in 
'n  be  obtained.  After 
iod  of  incnbution  is 
hancre  of  the  Up  de- 
la  a  somewliat  indu- 
elastic  nodule^  which 
increases  in  size,  is 
ami  insensitive,  near* 
fn  ulcerates,  leaving 
ieial,  ronnd,  or  oval, 
'ace,  of  the  character- 
Q*cohjreJ,  nioiat  char- 
The    snrfaee    bleeds 

and  often  l>ecom€S 
by  a  yellowish  crust 
fiient  and  induration 
sulmiental  and  ^n^y- 
y  Iv^nph  glands  ai>- 
iiring    the   first  ^veek 

Tliese  glands  often 
.  considerable  size; 
painless  and  inBcnai- 
?ly  Hii  f jpTi  rate,  Frr>m 
la  of  the  lip,  clinn- 
usnally  lie  differentiated  by  the  age  of  the  patient,  by  the  fact  that 

after  reaching  a  certain  size,  ceases  to  extend;  wherean^  cancer  ad- 
ontinuidly.  In  rases  of  donlit,  a  niieroseopic  examinntion  nf  a  fluiall 
y{  the  infiltrated  tissue  will  make  the  diagiiosi?^  clear. 
secondary  lesions  of  syphilis — jmpnlar  and  pusiidar  i*niptionx — occur 
V  im  the  foreliead  akmg  the  l>order  of  the  liuir,  u])on  the  ehc>ekfl  near 
,  and  elsc*wliere.  Their  characteristic  ap]x»anmreH  and  arrangement 
•ibi^d  under  Syphilis,  as  well  as  those  of  the  papnles  upon  the  mucous 
le  of  the  mouth,  H|is,  tongue,  and  pharynx,  couiiuonly  known  as 
pairhes,      Tliet^   form    one   of  the  most   constant    and    characteristic 


Pio.  IfiO.— Noma,  CAKOKSNt:  of  theChfikk  and  Li  is.  TJie 
child  waa  ten  y*^rs  of  «ge  ami  was  bmuKht  to  the  hoitpit&l 
Willi  tL  gaiif^rt-iioufl  let^ion  fully  ili'\  iImjh'iI,  uh  ^nhtnA-u  tn  the 
pb  u  Ui^ro.  j>h .  T  h  0  en  t  i  r e  th  i  rk  Ti  ess  of  t  h  t*  f  h  up  k  was  necrotic, 
and  ihirir^i?  ihr  twcnty-fniif  hour?*  whMi  ititenened  before 
tliii  iTulifiif  "ri  df'Ath  rhi*  frHngrMHviiK  prfrf>e^  ^iirpatl  ru|jidly* 
F^trertie  eouHjitnlloual  deprefwion  i*xi^t<?d  !*t>  that  lui  up* 
erative  prfMM-durt^i*  were  po«s1hk\  Tli*^  child  v,a^  ninpid 
and  did  not  noim\  to  suffer  fJniiL  Sbe  flip*!  tiboiit  frmr  hours 
afK»r  the  phot(»gTaf*li  wius  taken.  No  spwiiil  eauw*  eould 
be  lejirwea  fur  the  occurrence  of  the  lesion*  (Airihor'«  col- 
lect iun.) 


fl 
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ducible ;  they  seldom  pulsate.     Symptoms  of  cerebral  compression  may  occur 
from  pressure  upon  the  tumor,  as  already  noted. 

The  encephaloceles  are  more  common  than  meningoceles ;  they  contain  a 
certain  amount  of  brain  substance,  which  is  connected  by  a  pedicle  with  the 
brain  inside  the  skull.  They  may  be  solid,  or  contain  a  cavity  which  communi- 
cates through  a  canal  with  the  lateral  ventricle — hydrencephalocele.  The  en- 
cephaloceles occur  more  often  in  the  front  part  of  the  skull  than  in  the  occipital 
region.  They  form  tumors  of  small  or  moderate  size ;  they  pulsate  more  mark- 
edly, as  a  rule,  than  do  the  meningoceles,  and  show  similar  signs  and  symp- 
toms when  compressed.  They  increase  in  size  during  crying  and  coughinj 
and  diminish  in  size  during  sleep.  If  the  dural  sac  contains  much  fluid,  they 
will  be  translucent.  When  a  considerable  portion  of  the  brain  lies  external  to 
the  skull,  the  children  are  usually  bom  dead  or  die  soon  after  birth.  If  they 
survive  for  any  length  of  time  they  are  usually  idiots ;  the  skull  remains  small 
and  undeveloped.  If  but  a  small  protrusion  is  present  the  children  may  snr- 
vive,  and  may  even  grow  up  to  be  persons  of  at  least  partly  normal  development 

Diagnosis. — In  the  diagnosis  of  these  conditions  the  main  points  are  that 
they  are  congenital  tumors,  plainly  communicating  with  the  interior  of  the 
skull,  as  described,  and  often  associated  with  microcephalus.  Those  in  the 
occipital  region  are  usually  meningoceles.  Those  containing  brain  substance 
are  more  often  found  at  the  root  of  the  nose  than  in  the  occipital  region.  The 
hydrencephaloceles  are  more  common  than  meningoceles,  and  occur  also  chiefly 
in  the  occipital  region.  They  are  generally  rather  large  tumors ;  they  fluctuate, 
are  often  translucent;  they  are  not  reducible,  but  diminish  somewhat  in  sia 
upon  pressure.  The  skull,  in  most  instances,  is  otherwise  deformed.  The 
encephaloceles  are  usually  small  tumors,  and  may  be  even  met  with  in  adult 
life.  They  are  commonly  situated  in  the  front  of  the  skull ;  they  are  not 
completely  reducible ;  they  pulsate,  and  increase  in  size  on  coughing,  etc.,  and 
diminish  during  sleep. 

By  viewing  the  hernia  by  transmitted  light  it  may  be  possible  to  see  less 
translucent  portions  representing  brain  tissue.  An  X-ray  picture  may  some- 
times show  the  extent  of  the  orifice  in  the  skull.  The  greater  the  proportion 
of  the  brain  lying  outside  the  skull  the  less  these  cases  are  suitable  for  opera- 
tion. The  meningoceles  with  a  narrow  pedicle  are  most  favorable.  Whea 
associated  with  microcephalus,  hydrocephalus,  idiocy,  or  combined  with  defects 
in  the  cervical  vertebra^  etc.,  they  are  better  let  alone. 

INJURIES   AND    DISEASES    OF   THE    FRONTAL   SDfUS 

Injnries  of  the  Frontal  Sinns. — Wounds  of  the  forehead,  associated  ufith 
fractures  of  the  anterior  wall  of  the  frontal  sinus  by  direct  violence,  are  open 
to  inspection  and  present  no  difficulties  of  diagnosis.  Subcutaneous  fracture 
associated  with  laceration  of  the  mucous  membrane  lining  the  sinus,  are  usuaBj 
followed  by  subcutaneous  emphysema  of  the  forehead  and  eyelids,  recognizaUft 
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rj  crackling  and  palpation.  The  emphysema  is  increased  by  sneezing,  and 
)j  expiratory  .efforts  when  the  mouth  and  nose  are  closed.  Pain  and  local 
endemess  are  present;  and  depression  may  be  recognizable  on  palpation. 

Acute  Catarrhal  Inflammation  of  the  Frontal  Sinus. — Acute  catarrhal  inflam- 
narion  of  the  frontal  sinus,  complicating  acute  coryza,  causes  frontal  headache, 
ometimes  tenderness  over  the  sinus. 

■echanical  Closure  of  the  Outlet  to  the  Nose. — ^As  the  result  of  chronic  in- 
lammation,  a  hematoma,  or  the  growth  of  tumors,  the  outlet  from  the  sinus 
nay  be  plugged,  and  the  accumulated  serous,  mucous,  or  purulent  exudate 
nay  cause  gradually  dilatation  of  the  sinus  wall,  generally  in  the  direction  of 
he  orbit    The  eye  may  thus  be  displaced  downward  and  outward. 

Empyema  of  the  Frontal  Sinus. — Empyema  of  the  frontal  sinus  occurs  as 
m  extension  from  inflammations  of  the  mucous  membrane  of  the  nose ;  from 
infected  fractures  of  its  wall;  from  septic,  tubercular,  or  syphilitic  diseases 
)f  bone ;  from  the  growth  of  tumors ;  the  presence  of  foreign  bodies,  and  of 
the  larva*  of  insects.  The  inflammation  may  be  acute  or  chronic.  The  symp- 
toms of  acute  purulent  inflammation  are  fever,  local  pain  (often  referred  to 
the  distribution  of  the  supra-orbital  nerve),  tenderness  and  swelling  of  the 
forehead,  and  a  purulent  discharge  from  the  nose.  If  the  outlet  through  tlie 
infimdibulum  to  the  nose  is  plugged,  the  pain  wull  be  more  severe.  The  ob- 
struction may  be  overcome  from  time  to  time  with  the  escape  of  a  quantity 
of  pus  from  the  nose  on  sneezing  and  coughing.  The  wall  of  the  sinus  may 
gradually  be  dilated,  producing  deformity,  or  perforation  may  take  place  into 
the  nose,  the  orbit,  the  forehead,  or  into  the  interior  of  the  skull,  with  fatal 
meningitis.  Rupture  into  the  orbit  is  followed  by  a  retrobulbar  abscess  or 
phlegmon,  with  exophthalmos,  double  vision,  ptosis,  blindness.  Softening  and 
perforation  of  the  anterior  wall  of  the  sinus  may  lead  to  an  abscess,  or  to 
pneumatocele  capitis,  as  already  described.  In  acute  cases,  perforation  ante- 
riorly will  be  accompanied  by  pain,  tenderness,  redness,  and  e<1ema  of  the 
forehead  and  eyelids,  and  severe  frontal  headache.  The  septic  symptoms  will, 
of  course,  vary  much  in  intensity  in  diflFerent  cases. 

Tnmon  of  the  Frontal  Sinus. — The  several  forms  of  polypi — mucous,  fibrous, 
Mid  mucous  cysts — occur  in  the  frontal  sinus,  sometimes  associated  with  similar 
growths  in  the  nose.  If  they  close  the  infumlibulum  they  will  produce  the 
symptoms  of  catarrh  of  the  sinus,  sometimes  with  dilatation,  as  described. 
Osteoma  is  the  most  frequent  tumor.  It  is  of  slow  growth,  and  causes  in 
time  symptoms  of  irritation  or  of  catarrh,  frontal  headaclie  or  neuralgia,  the 
«Vn9of  acute  inflammation  being  absent;  later,  distention  and  deformity.  As 
already  stated,  these  tumors  originate  as  cartilaginous  tumors  in  the  etlimoid 
lone,  and  grow  into  the  frontal  sinus  or  the  noae  or  into  the  orbit.  These 
tnmors  may  sometimes  grow  to  a  largo  size,  causing  deformities,  notably  dis- 
o/aoement  of  the  eyeball  and  int(»rference  witli  vision.  Supra-orbital  noural- 
^as,  of  greater  or  less  severity,  may  occur  from  pressure.  If  tliey  grow  into 
ie  anterior  fossa  of  the  skull  they  may  rarely  produce  pressure  symptoms. 
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by  louse,  tiitbhy  skin,  which  hang  down  in  folds,  cunsiog  peculiar 
characteristic  deformities*  These  fibromata  also  occur  in  eoiubination 
neuroiibronia,  plexiform  neiiroitia.  In  these  cases  the  bundles  of  eiJj 
and  thickened  nerves  can  sonietiniea  bo  felt  subcutaneou&ly  in  the  tumof 
like  a  bundle  of  anglewornis.  Comlu nations  also  occur  with  angioma^ 
|>lmngioiua,  and  iuyxoiaa.  Some  of  the  hairy  and  pigmcoled  moles  ara 
tihrouuita  or  eoudumitions  of  libronia  with  angioma*  The  *x>ngeoitiil  en 
ments  of  the  upper  and  lower  lip  are  fibromata  in  combination  with  lyu 
gioma  aad  anf^ionui   (maerochelia).    (See  Tumors.) 

Sarcoma.— The  nu^jority  of  sarcomata  occurring  in  tbo  face  have 
origin  In  iKme,  The  sarcomata  of  the  soft  parts  originate,  not  infrcqt 
in  pigmeuted  moles  or  nevij  and  are  then,  as  a  rule,  of  the  inelanotiei 
As  descriljcd  under  Tumors^  tliey  are  of  ra]>id  growth,  and  produce  mri 

pigmented    tumors    in    the   viei 
Early  disgeniination  with  wid 
metastasis  is  the  rule* 


Fia  163. — Cavernous  LvMfMANOTOMA  ofthf  Fac^,  Fio.  1B4. — Congf-xitai.,  LYMPHAi^GioiiA 
Ck>Nop;?i!(TAi..     Child   HRht*en    rnanths  old.     The  Upper    Lip    (MACRorHEnuiAl   is  a\ 

portion  of  the  t^nnvth  ahcivi?  th*^  eye  was  pemnvwt  Girl.      (Ootlectlcin  of    Dr,    Cliaii«fi 

hy  opemtion.    The  piUir^nt  did  not  aurvive.    (Col-  Hey.) 

lection  of  Dr.  F.  W.  Murray.) 

Lymphangioma* — T.,vmphangiomata,  either  ^imp?^,  cavemovsy  or  rffsdc]^ 
ill  tlie  upiier  mid  luwer  lip  and  in  the  cheeki>.  Some  of  the  ca.se.s  of  iiiaero< 
hehmg  to  this  grcmp.  The  lymphangioma  siinplex  and  lympliangitmit 
emoaa  sometimes  form  diffuse  tumors.  The  cystic  lymphangioma  are  vi 
eircumaeril>ed,  I'omhination  forma  also  occur;  they  are  often  small,  ci 
serihedj  eongenital  tumors  of  the  face  and  lips,  which  suhseqnently 
a  slow  growth,  and  may  involve,  in  timCj  the  greater  portion  or  half 
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face.  The  skin  over  the  tumor  is  normal  and  smooth,  and  being  adherent, 
or  forming  a  part  of  the  growth,  it  does  not  wrinkle  when  the  tumor  is  moved 
or  compressed.  They  are  soft  and  spongy  tumors,  which  diminish  in  size  on 
pressure.  They  are  to  be  distinguished  from  hemangiomata  by  the  blue  or  red 
color  of  the  latter,  the  combination  forms  of  lymphangiomata  with  hemangi- 
omata, being  pale  pink,  red,  or  light  blue,  according  to  the  relative  proportion 
of  lymph  and  blood-vessels.  Existing  in  combination  with  fibroma  and  lipoma, 
they  give  rise  to  tumors  having  the  characters  of  6utis  pendula,  or  elephantiasis 
of  the  face. 

The  cystic  lymphangioma  occur  most  often  in  the  cheeks,   and  are  con- 
genital, or  develop  from  the  cavernous  form.     They  give  the  characters  of 
c%«tic  tumors  under  no  great  tension,  containing  lymph.     The  skin,  or  mucous 
membrane,  may  be  so  thinned  over  them  that  they  are  plainly  translucent. 
Tberte  angioniata  often  become  infected  through  abrasions,  etc.     The  infection 
gives  rise  to  signs  of  inflammation  in  the  tumor  which  lasts  for  a  certain  time, 
is  followed   by  resolution  or  by  suppuration.     The  attacks  of  inflammation 
may  lead   to  an  intermittent  progressive  enlargement  of  the  growth.     While 
the  diagnosis  is  usually  easy,  they  may  be  confounded  with  cystic  tumors  of 
the  parotid  gland,  or  with  branchio-genetic  cysts,  and  the  diagnosis  may  only 
k  made  by  uiicroscopic  examination.     Mucous  cysts  of  the  mouth  may  occur 
hnnedimtely  l)eneath  the  mucous  membrane  of  the  lip.     Their  contents  are 
not  lymph. 
Aeiie  BoflEoea.i' — The  highly  develojxjd  fonns  of  acne  rosacea  which   are 
in  elderly  people  and  form  a  peculiar  red  knobby  enlargement  of  the 
isonflist  of  an  hypertrophy  of  the   connective   tissue,    dilatation  of   the 
blood-vessels,    and    hypertrophy,    or    cystic    degeneration    of    the    se- 
heeoufl    glands.      The    orifices    of    the    glandular    organs    of    the    skin    arc 
fteqtietitly   dilated   into   pits,   and   give   the   enlargement   a   i)eculiar   spongy 
i|»p€«araii€e. 

ita  of  the  Face. — The  face  is  a  favorite  seat  for  angiomata.     Angir 
occurs  upon  the  face  congcnitally   in  the  well-known  form  of 
The  tumors  form  larger  or  smaller,  flat,  moderately  elevated,  or,  more 
tirely,  prominent  and  lobulated,  pink,  n'd,  or  purple  red,  soft  tumors  upon 
th^  skin  of  the  face,  the  forehead,  the  eyelids,  the  nose,  the  lips,  the  chin. 
The  spot  may  be  no  larger,  or  scarcely  larger,  than  a  flea  bite,  at  birth,  and 
may  remain  stationary,  or  grow  quite  rapidly  during  the  first  years  of  life, 
w  that  it  involves  a  considerable  y)ortion  of  the  face.     They  are  often  pig- 
mented, and  sometimes  are  covered  with  an  abundant  growth  of  fine  soft  hair. 
They  are  popularly  believed  to  arise  from  maternal  impressions.     Many  of 
theae  tumors  are  of  considerable  size  at  birth,  and  only  slowly  increase  with 
the  growth  of  the  individual.     Sometimes  the  angiomata  begin  in  the  subcu- 
teneoiis  tissues,  and  only  reach  the  skin  after  some  time,  so  that  there  may 
gradually  apfiear  over  the  surface,  here  and  there,  faintly  red  or  blue  spots, 
which  increase  in  size  and  color  when  the  child  cries.     Later  on,  these  tumors 


¥iQ.  106. — liAPmLv  Gkowsng  asa  JHu-tONjiKT  Form 
op  EpiTiiKLiciMA  nr  rtit:  CUK^m,  (QjUectioQ  of 
Dr.  Charles  McBuniey.) 


manges.  They  swell  with  the  in 
crea?ic  of  venous  pres^^iire  in  erring 
coiigbingj  etc.,  and  diniinisb  in  ^m 
when  eompres^^d  between  tie  fiu^ 
liters.  Tliey  are  sonieiimcs  painful 
They  nmv  i^miliinlly  gr€*\\,  bu4  <*- 
cnpy  a  conaideral»Ie  pcirtiiHi  of  ilie 
fiHv  and  nct*k.  The  arfrrmi  am 
omata  have  been  ii|wiken  of  iiiiiW 
tJie  head  of  Cirsoid  AoeurlsiiL 

Epithelial  Tumon  of  the  Ym.- 
i^Iiitht'lial    tumors   of    t!*e   frnt- 
(iir  ill  i>(»th  henigii  and  iiialipi] 
forriiB.      Ainrmi^  the  l>c*uipi  tnnMi( 
are  harm.     They  occur  ni«.kst  oftfl 
TijMiii  tlie  fnreljead,  ]vm  uUvti  {\\m 
the    lip^    and    in    otiier    §itiiati<ii 
Old    Wf>men    are    nsiuilly    aff»^t« 
Sebareoiis  cf/dfi  f>eciir  njiun  the  iu 
niueb    less    aft^n    than    upon 
scalp*     They  oeeiir  in  front  of  i 
ear,    in    the    elieeks^    in    the 
They  do  not  reach  ao  large  i  m 
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^^  the  ^'alp,  but  possess  the  same  clinical  characters.  Warts  quite 
lily  occur  uj>on  tlie  face  in  various  fonna,  both  hard  and  soft,  sorae- 
jigmented  and  hairy.  They  may  ^ive  rise  to  cpithelioina,  as  has  al- 
b^'n  notod.  Retention  evyts  in  the  Iiair  folliclci!  eon^titiite  the  welh 
■black  heads/'  or  comedones*  Retention  cysts  of  the  ^baeeoiis  glands 
ite  the  little  white,  pearly  tumors  not  infrequently  found  ujKJn  the  skin 
face  { mil i urn). 

EiK  of  the  Sweat  GFlaiids. — They  form,  according  to  the  description  of 
nalK  sliglitly  elevated,  sharply  eireumscribedj  nothilar,  or  sausage- 
'VII f ions    o|ion    the    skin. 
&velop  slowly  near   the  eye 
rfe  of  tbo  jaw   in  old 

liey  liear  a  certain  clin- 

iblanee    to    Inpua,      Ade- 

the  sebaceous  glands  oc- 

eyelids  and  upon  the  no,se, 
ymx  wartlike  or  knobby  little 
,  varying  in  size  from  a  pea 
ralnnty  and  possess  a  true 
latous  structure.  They  are 
aultipla 

maid  Cffitt  of  the  Pace.^ — 
id  cysts  of  the  face  occur,  as 
'  stated  (Tumors  of  the 
,  on  the  superior  border  of 
idt  and  at  the  root  of  the 
They  may  also  occur  in  the 
al  region.  They  are  to  be 
nishetl  from  sebaceous  fy<\< 
fact  that  they  are  frequent  1^\ 
ital,  occur  in  special  situa- 
frow  very  slowly,  are  seldomj 
■j  largtTr  than  a  walnut,  are 
■eeply  aeatedj  often  attached  to  the  hone — sitting  in  a  depression  of  the 
arface. 

tinoma. — Skin  carcinoma,  or  epithelioma^  very  frcfjuently  occurs  upon 
?ej  quite  commonly  at  tlie  junction  of  the  skin  Avitb  the  mucous  mem* 
the  red  border  of  the  lower  lip  and  beneath  the  lower  eyelid^  the  alio 
nose,  tlu?  eheeksj  are  all  favorite  sites*  Epithelioma  of  the  upper  lip  is 
ical  curiosity,  dironie  sourees  of  irritatifm  strongly  predi.'^pose  to  the 
snce  of  cancer  of  the  face,  T  have  already  referred  to  the  fact  that 
ioma  of  the  lower  lip  nearly  always  appears  in  pipe-smokers*  Any  one 
benign  forms  of  epithelioma  aln:*ady  spoken  of  may  1  become  the  seat  of 
WartSj  homsj  hyi>ertrophyj  or  disease  of  the  glandular  elements  of 


Fio,  IS?* — Eahly  Stage  of  Epitueilioma  df  the 
Lip.     (Author's  ooUecticin.) 
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the  skin,  Bebaceoufl  cystfi,  i 
skin  diaeases — eczema,   peoi^ 

rept*ak*fl     attack;*     of     etyi 
^syjiiiilitic*  or  tubercular  iileen 
shears,  ebronic  patches  of  m\A 
eezenm,   all  mav  give  rise 
development    of    cancer^    aii 
lii^t  might  be  enlarged,     T 
Qi\m   ia   one   of   advanced  1 
thotigU    it    may    oc^eur    ra 
yomig   persona,      I    have 
epithelionm  of  the  loM'er  \l 
ninu    of    twenty-eight    yeari 
hsive    re<*ently    o[>c* rated    up 
other     aged     twenty-seven. 
fonus  are  to  he  d listing aiBln 
slowly  growing,  superticial  m 
flat  careinouia — ^and  the  nioj 
lignant  form  which  tends  ■ 


Fig.  !fl8fl. — F^nTiitJLinM*  tyy  tuk  Luwkr  Lip» 
(Collect ion  of  Dr.  Charled  McBumey,) 


to  invade  the  deejier  tis.^ues,  to  in- 
feet  the  lymph  no<les,  and  cause 
general  carcinosis. 

Flat  Fohm  of  CAEcmuMA, — 
The  flat  f^>rni  of  earcinouia,  al- 
ready deserificd  under  the  head  of 
Rodent  ITleer,  presents  itself  as  an 
indurated  nodule,  or  larger,  flat^ 
slightly  elevated  area  of  infiltrated 
tisj^ue  wliich  finally  undergoes  ul- 
ceration. The  edgeti  of  the  ulcer 
are  slightly  hard  and  elevated; 
the  skin  around  the  ulcer  is  often 
drawTi  into  little  wrinkles  hy  cica- 
tricial contraction.  In  the  early 
stages  the  ulcer  is  covered  by  a 
crust;  beneath  the  crust  there  ac- 
cumulates a  little  purulent  dis- 
charge.   The  spread  of  the  ulcer  is 


c 


Fie.  168b. — pROFrt.E  Vii;w  op  rat:  B4Mi 

AB  Fig.  l6Sa.     (H<MHM?vdt  UoBpfud,  > 
Dr.  Charlea  McBumcy.) 
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iiitiilly  very  slow,  and  there  ia  a  teudeDcy  for  tlie  older  portions  to  heal  with 
marked  cicatricial  contraction.  This  form  of  epitbeiionm  especially  affects 
tbeforc^head,  tlie  temple,  the  alic  of  the  nose,  the  eyelids,  and  the  cheeks*  It 
i^^imetinies  ciinihle  by  means  of  the  X-rays  and  radiiiin.  The  disease  may 
ipitftd  siiperfieially  for  many  years,  but  after  a  tin^e  tends  to  invade  and  destroy 
tk  deepc^r  .^tructtires  (see  Tumors) ^  Infection  of  the  lymph  nodes  occurs 
ye  t*T  not  at  all. 

Dkep  ok  iNFiirTRATiNG  FoEM  OK  Cahcinoma  ov  THE  Face. — The  deep 
Of  infiltrating  form  of  carcinoma  of  the  face  has  its  especial  home  upon  the 
lower  lip;    it   is   in   every 


way  a    prop^'ssive,    infec* 

lious,  and  snrely  fatal  dis^ 

«a^,  unless  removed  hy  an 

mW  and    thorough   opera- 

I  ticriL    It  is  one  of  the  forms 

rarcinoiim   which   is   not 

[ciirt'd   by   the    X-rays,      As 

jrring  upon  the  lip,  it  ia 

THW  before  forty  years  of 

.     There  forms  upon  tlie 

border  of  the  liji — often 

UBt  to  one  side  of  the  ine- 

in  line,  never,  as  far  as 

I  mm  aware,  at  the  corner 

lif    the    mouth,    sometimes 

>fifi   the  site  of  a  ehrfiuic 

s^iire  iii  the  lip,  or  where 

epithelial   coverin|^  has 

»ome   rbii^k«*neti   or  hrumy 

om  chronic  irritation — an 

lulurated     phupie^     which 

nn  develops  into  a  nridnle 

voK'ing     a     conHidendile 

art    or    the    whole    thick- 

i>f  tlie  lip.     The  sui^ 

of    the    nf»dule    soon 

r^taks  down  and   forms   un  ulcer   wilh   imlunited  base  ami   borders.      Upon 

H*  surface  of  the   ulcer   minute   white   p<')intB  can   sometimes   be   seen,   and 

|»rt*!<sure    may  cause   the   exfrusinu    of   columns    or   ncj^ts   of   epithelial    cells. 

papillary  outgrowths  rarely  occur  in  the  epitliclioina  of  the  lip. 

The  progress  of  the  disease  is  fairly  rapid  and  the  infiltrated  and  ulcerated 
treas  may  n^acli  large  dimensions  in  a  few  months.  Tlie  lymphatic  glands 
[ktieatb  the  cliin  and  iu  the  subuiaxillary  region  sm>n  become  enlarged  and 
[krd.    If  the  growth  is  not  removed,  the  entire  lip  and  chin^  the  mucous  mem- 


Fiti.   109. — EpJTJinuriMA  of  Tiit:  Lowtn  Lip. 
(Author's  collL-eiionO 
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brane  of  the  mouth,  and  the  jaw  are  infiltrated.  Ulceration  in  the  interior  \ 
of  the  mouth  causes  the  breath  to  become  offensive.  The  patient  begins  to  ] 
suffer  from  chronic  sepsis.  The  cancerous  tumors  of  the  neck  increase  in  sud^  : 
break  down  and  ulcerate,  and  add  to  the  miseries  of  the  patient  Death  oecun  : 
from  chronic  sepsis,  from  hemorrhage,  from  exhaustion,  from  aspiration  pneu-  i 
monia,  from  asphyxia,  usually  before  metastases  in  internal  organs  have  had  i 
time  to  destroy  life. 

INJURIES   AND    DISEASES   OF   THE    ORBIT 

Wounds  of  the  Orbit. — Wounds  of  the  orbit  are  interesting  from  the  fact 
that  they  are  sometimes  accompanied  by  perforation  of  the  wall  of  the  orbit 
and  injury  of  the  brain.  The  gunshot  and  punctured  wounds  are  particularly 
interesting  in  this  connection.  As  the  result  of  infected  wounds  of  the  orbit, 
or  infectious  processes  originating  in  the  orbit  or  in  the  vicinity,  suppiiratioii 
of  the  tissues  of  the  orbit  may  take  place,  not  infrequently  with  infection 
through  the  ophthalmic  vein,  sinus  thrombosis,  meningitis,  and  pyemia.  The 
symptoms  of  phlegmon  of  the  orbit  are  severe  pain,  fever,  edema  of  the  eyelids, 
swelling  of  the  conjunctiva,  exophthalmos,  immobility  of  the  eyeball,  and 
diminution  or  loss  of  vision.  Invasion  of  the  interior  of  the  skull  is  cha^ 
acterized  by  the  symptoms  described  under  appropriate  headings.  The  prea- 
ence  of  foreign  bodies  in  the  orbit,  if  metallic,  can  usually  be  located  by  meana 
of  the  X-rays.  For  the  injuries  and  diseases  of  the  eyeball  itself  the  reader 
is  referred  to  special  works  on  the  topic. 

As  the  result  of  wounds  and  fractures  of  the  skull,  an  arterio-venous  aneu- 
rism may  develop  between  the  cavernous  sinus  and  the  internal  carotid  artery. 
The  signs  and  symptoms  are  as  follows:  There  is  exophthalmos;  tlie  eyeball 
pulsates,  and  the  pulsation  can  be  both  seen  and  felt;  the  eyelids  are  swollen; 
there  is  often  ectropion  of  the  lower  lid ;  pressure  on  the  common  carotid  arteiy 
of  that  side  stops  the  pulsation ;  vision  may  be  normal  or  diminished.  Emphf 
sema  of  the  loose  tissues  of  the  orbit  occurs  as  the  result  of  fractures,  or  per 
forations  from  disease  of  the  walls  of  the  neighboring  air-containing  cavities, 
the  frontal  sinus,  the  antrum  of  Ilighmore,  the  ethmoid  cells,  fracture  of  the 
lacrymal  bone.  The  symptoms  are  exophthalmos,  usually  emphysema  of  the 
eyelids,  and  more  or  less  immobility  of  the  eyeball,  generally  without  irapai^ 
ment  of  vision. 

Tumors  of  the  Orbit. — Tumors  of  the  orbit  may  arise  in  the  eyeball  itself, 
in  the  other  tissues  of  the  orbit,  or  from  the  neighboring  cavities,  notably  the 
frontal  sinus  and  the  antrum.  Several  varieties  of  sarcoma  originate  in  the 
eyeball,  in  the  optic  nerve,  or  in  the  other  soft  tissues  of  the  orbit — gliosarcoma, 
melano-sarcoma,  and  other  forms.  These  tumors  are  usually  characterized  bj 
rapid  growth  and  great  malignancy.  Generally  speaking,  rapidly  growing, 
solid  tumors  of  the  orbit,  which  do  not  pulsate  and  have  an  uneven  surface, 
do  not  contain  fluid ;  of  firm  consistence,  or  more  elastic,  are  sarcomata.    Pii* 
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eating  angiosarcomata  also  occur  in  this  region.  With  the  growth  of  the  tumor 
there  is  a  progressive  exophthahnos,  disturbances  of  vision,  later  blindness, 
involvement  of  the  surrounding  structures,  perforation  of  the  cranial  cavity, 
etc  Echinococcus  cyst  has  been  observed  in  the  orbit.  The  diagnosis  must 
le  made  upon  the  recognition  of  a  cystic  tumor  from  which  characteristic  fluid 
ia  withdrawn.  Dermoids  are  occasionally  observed  in  the  orbit.  In  melano- 
Mreoma,  primary  in  the  choroid,  about  twenty-five  per  cent  of  cures  are  ob- 
tained if  the  eyeball  is  removed  very  early. 

AFFECTIONS  OF  THE  FIFTH  AND  SEVENTH  PAIRS  OF  CRANIAL  NERVES 

Henialg^a  of  the  Fifth  Pair  of  Cranial  Nerves. — The  symptoms  of  neuralgia 
of  the  fifth  pair  of  cranial  nerves  consist  of  pain  in  the  distribution  of  one  or 
more  of  the  branches  of  the  nerve.  The  pain  may  be  continuous  or  intermit- 
tent. The  attacks  of  pain  are  usually  brought  on  by  slight  sources  of  external 
irritation,  such  as  motion,  pressure,  a  draught  of  cold  air,  or  mental  excitement. 
The  motions  of  the  jaws  in  eating  may  excite  pain.  In  addition  to  the  pain, 
there  are  sometimes  associated  spasmodic  contractions  of  the  muscles  supplied 
by  the  facial  nerve.  Serious  interference  with  the  general  health  appears  in 
chronic  or  severe  cases.  The  characteristic  feature  of  the  attacks  are  their 
lightninglike  suddenness  and  often  agonizing  severity.  The  duration  of  the 
attacks  is  variable — seconds,  minutes,  or  hours. 

The  causes  of  these  neuralgias  are  very  various.  Tliey  may  be  due  to 
diseases  of  the  brain,  syphilis,  the  presence  of  tumors,  or  other  intracranial 
di:»eases;  they  sometimes  depend  upon  general  conditions  of  the  organism,  such 
IS  autointoxication  from  constipation  of  the  bowels,  anemia,  hysteria,  chronic 
malarial  poisoning,  and  other  general  states  of  depression.  It  is  of  course 
higlilv  important  to  exclude  such  general  causes  Ix^fore  submitting  a  patient 
to  surgical  treatment.  The  local  causes  are  inflammation  of  the  sheath  of  the 
nerve  itself,  which  may  be  due  to  local  irritation  or  inflammation  in  the  region 
of  distribution  of  the  nerve,  such  as  diseases  of  the  teeth  and  jaws,  pressure 
niM>n  the  nerve  by  scars,  inflammatory  exudates,  or  tumors.  It  is  not  always 
possible  to  determine  whetlier  the  neuralgia  is  of  a  central  or  peripheral  origin. 
In  seeking  for  a  central  cause  it  is  necessary'  to  exclude  the  local  causes  already 
DJfntioned,  as  well  as  the  general  diseases  and  conditi^ms  which  may  give  rise  to 
lienralgia.  Accompanying  cerebral  symptoms,  or  tlie  involvement  of  other 
nerves,  would  point  to  a  central  organic  origin. 

In  determining  the  question  of  which  branch  of  the  nerve  is  at  fault,  the 
iistory  is  important  In  the  early  stages  of  the  disease  the  pain  may  have  been 
ftaifined  to  but  one  branch,  and  only  have  involved  the  other  branches  of  the 
nerve  at  a  later  period.  Sometimes  there  exist  painful  points;  for  example, 
Miessure  upon  the  supra-orbital  nerve  at  its  exit  from  the  orbit,  upon  the  infra- 
rbital  nerve  at  the  infra-orbital  foramen,  or  upon  the  mental  nerve  at  the  side 
f  the  chin  may  always  give  rise  to  an  attack.     On  the  other  hand,  the  patient 
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may  not  be  able  to  localize  the  pain  in  one  particular  branch,  Sometimit 
branch  of  the  nerve  in  which  the  trouble  ha.^  originated  remains  tender  h^ 
tlie  attacks  of  pain.  In  some  cases  pressure  ujwn  the  nerve  which  wf 
original  seat  of  the  disease  will  caii?e  diminution  of  the  pain.  Duria 
attacks  of  pain  there  occur  vasomotor  and  trophic  distiirbancesj  rediw 
the  eonjiinetiva,  an  increased  secretion  of  tears,  nasal  mncu'^,  ami  saliva,  t 
times  tlimhing  of  the  faee^  a  sensation  of  wartiith,  and  un  iiicrcui?e  of  pel 
tion.  Sometimes  herpes  vesicles  develop  in  the  distribution  of  the  nerv^ey 
bly  upon  the  forehead. 

In  attempting  to  locate  the  cause  of  the  trouble  in  one  particular  I 
of  the  nerve  it  jb  necessary  to  remember  that  a  primarily  local  cause  niaf 
proihiced  a  neiiriris  which  lias  spread  and  become  central.  The  more  eom^ 
all  three  branches  of  the  nerve  are  involved  in  the  neitralfpa  the  more ) 

that  the  disease  can  only  I 
lieved  radically  by  an  opfl 
upon  the  ganirlion.  The  fari 
but  a  single  branch  of  the ! 
IS  involved  does  not  necei 
mean  that  the  neuralgia  h  i 
riplieral  origin.  An  intrac 
irritation  or  pressure  may  bl 
itcd  to  R  single  brancli  of  tljej 
Paralysis  and  Spasm  of  f| 
cial  Nerve. — raralysig  of  the. 
ner\'e  may  be  of  central  or  f 
eral  origin.  The  periphf*ral  i 
are  wounds  of  the  nerve  in 
of  the  ear,  incised  or  stab  ii 
or  severe  contn^ioni^,  fractm 
the  hfise  of  the  skull,  injurie( 
ing  stirgieal  operations  iipfljj 
parotid  or  upon  the  jaws,  o(^ 
ally  in  operations  for  suppa 
disease  of  the  middle  ear  and 
toid ;  diseases  of  the  petfotil 
tion  of  the  temporal  bone,  s^ 
and  tuberculosis,  oatarrhal  oi 
purative  inflammation  of  thfl 
die  ear.  Exposure  to  eold  and  rheumatism  are  believed  also  to  pi 
facial  paralysis.  The  central  causes  arc  injuries,  diseases,  and  tumors  i 
brain*  | 

Symptoms. — The  symptoms  of  facial  paralysis  consist  of  paralysis  d 
or  all  of  the  muscles  of  the  face,  according  as  a  part  or  the  whole  of  thfl 
is  involved.     The  normal  lines — furrows  of  the  faee^ — ^are  obliterated ;  d 


Fig.     17l>.^SM<iHT     hUciAL     PAK\t-¥ftlH     I'ClfXOTnNG 

Opkratiun  Fim  Mabtoidttiw.     Tjrt:  Nervf;  was 

EXP«>SEI>  IN  THt:  WOUNP,  BUT  NOT  Cl^T.       Tilt  pH- 

Ueiit   rect>verfcl    from    the    paralyais  after  &  few 
w<!ebi.     (AuLhoHs  coUeetJon.) 
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face  of  the  skin,  even  in  old  people,  becomes  smooth  and  devoid  of  wrinkles. 
The  upper  eyelid  cannot  be  brought  down  to  close  the  eye.  The  conjimctiva 
is  congested.  The  tears  flow  out  upon  the  cheek.  The  nostril  upon  that  side 
Mimot  be  dilated.  The  comer  of  the  mouth  droops.  Saliva  may  drool  from 
the  mouth  on  that  side.  The  mouth  is  drawn  toward  the  sound  side.  The  acts 
of  whistling  and  pursing  up  the  lips  cannot  be  performed.  The  labial  conso- 
nants are  pronounced  with  difficulty,  or  imperfectly.  If  disease  of  the  middle 
ear  exists,  there  may  be  partial  deafness.  There  may  be  disturbances  of 
the  sense  of  taste.  The  movements  of  the  tongue  are  normal.  Paralysis 
of  the  facial  nerve  is  sometimes  one  of  the  symptoms  of  the  so-called  head 
tetanus. 

Spasms  of  the  Muscles  of  the  Face. — Spasms  of  the  muscles  of  the 
face  sometimes  occur  as  the  result  of  direct  or  reflex  irritation  of  the  facial 
nerve.  Such  spasms  occur  frequently  in  neuralgias  of  tlie  fifth  nerve  as  the 
result  of  reflex  irritation.  The  spasms  consist  of  clonic  contractions  of  the 
mnacles  of  the  face — notably  of  the  orbicularis  palpebrarum — and  of  the  mus- 
cles of  the  cheek  and  mouth.  In  case  the  spasm  is  due  to  irritation  of  one 
of  the  peripheral  branches  of  the  fifth  nerve,  pressure  upon  the  nerve  at  the 
point  of  exit  from  its  foramen,  stops  the  spasm.  In  a  few  instances  the  spasm 
may  be  caused  by  direct  irritation  of  the  facial  nerve  itself — a  neuritis. 

mjURIES   AND    DISEASES   OF   THE    NOSE 

Congenital  Defects. — Some  of  the  congenital  defects  of  the  nose  have  already 
leen  mentioned  in  speaking  of  the  congenital  fissures  of  the  face.  Absence  of 
the  nose  is  an  exceedingly  rare  congenital  deformity.  Occasionally  a  child  is 
bom  with  the  nostrils  abnormally  small,  but  this  deformity  is  more  frequently 
Mquired  as  the  result  of  tubercular  or  syphilitic  ulceration.  As  the  result  of 
improper  and  irregular  development  of  the  septum  of  the  nose,  the  bridge  of 
the  nose  may  take  an  oblique  direction  or  be  crooked.  A  moderate  degree 
of  this  deformity  is  by  no  means  uncommon,  but  is  often  so  slight  that  the 
Aape  of  the  nose  is  not  altered,  and  the  deformity  of  the  septuui  is  only  appre- 
ciated by  kicking  into  the  nose  with  a  speculum.  The  entire  bony  framework 
of  the  nose  also  may  have  an  oblique  position,  and  an  ugly  deformity  may 
tlius  result. 

Fracture  of  the  Bones  of  the  Nose. — ^Fracture  of  the  bones  of  the  nose  occurs 

Diost  often  as  the  result  of  direct  violence  by  blows  and  falls.     The  fracture  is 

^ally  compound  into  the  cavity  of  the  nose,  and  is  attended  by  hemorrhage  from 

ftenose  of  greater  or  less  severity.    The  fragments  of  hone  are  usually  displaced 

liclward,  causing  a  depression  of  the  nose;  or  backward,  and  to  one  side.     The 

signs  of  fracture — deformity,  abnormal  mobility,  and  sometimes  crepitation — 

em  be  discovered  by  inspection  and  palpation.     The  deformity  is  usually  well 

SDOugh  marked  to  be  easily  recognized.     The  cartilaginous  septum  of  the  nose 

Mj  also  be  fractured,  and  produce  a  bending  of  the  nose  to  one  side. 
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The  DiseasfiB  of  the  Uose* — The  Wders  of  the  nostrils  nmy  be  the  mmi  o| 
©ezeina;  of  syphilitic*  tiiborcnlar,  cancemim,  or  diphtheritic  iilceratioia;  ^ 
well  as  of  the  piKstiiles  of  glanders.  1  have  already  sjiokeii  *>f  the  |M^i]ti%| 
hypertrophy  of  the  nose  which  oeciirs  as  an  eTctreme  de^^ree  of  arm*  ri>i^r^^ 
The  noses  of  those  who' habitually  drink  much  alcohol  are  often  swr>rit*n  otif/ 
red,  and  dilated  blood- vesiiels  may  be  seen  in  tlie  skin*  Diabetic*^  oftt*i 
red  noses. 

LiTPus  OF  THK  NosR  has  already  been  described. 
Syphilis, — Sypiiih'9  in  its  three  stages  may  affect  the  nose,     Chta 
the  nose  i^.  ht»wfverj  extiTio^'ly  vnre.     Second  ary  paptiles,  or,  in  bad 

nicerations  with  loss  of  safastaioi^ 
involving  the  ala^^  or  the  tip  of  lb 
nose,  are  not  uncommon;  and  tW 
te^rtiary  osteitis  and  pL»riostitU  of 
(be  nasal  bones,  the  na«al  septutiL 
and  the  hard  palate — which  o.-iUiilly 
begin  as  sncli,  or  are  ^^f^mdiirv  ?.. 
ulcerations  of  the  mueoiis  metnlrTjinp 
— jire  one  of  tlie  most  charnctcri^hc 
lesions  of  tertiary  syphilis.  Tb 
jirocess  may  be  limited  to  tlie  mm*-, 
nr  may  involve  the  up]ii>r  lip  ami 
the  alveolar  process  of  thi>  apjrr 
jaw.  The  symjitonis  may  coiik*  m 
qitit©  insidiously,  like  an  rmJiiiitry 
catarrh,  antl  the  nccrntfi:^  uf 
may  not  U?  recognized  until  U^t^ 
for  treatment  to  avaiL  The  c<i 
tion  is  easily  recopiizable  in  its^  i«r»^ 
grt^Bsive  sitage  by  the  character 
the  gnmmatona  ulceration,  by 
ing  the  exposed  grcctiifeli-ycUow 
blufk  hone  throngh  tlu*  mouth 
nose,  and  hy  the  horrible  stench  which  accompanies  the  prc'MH'S^ — of  whiak, 
fortunately  for  himsc*lfj  the  patient  is  nnconscious.  AftiT  tlie  sc<pu*^tra  Iti 
separated,  tlie  well-known  syphilitic  nose,  w^ith  a  depression  where  tht»  liriJj 
should  be,  an<l  a  turned-up  point,  constitutes  a  deforuiitj  wliich  mi*^A 
to  be  seen  to  be  recognized  (syphilitic  saddle  nose). 

Tumors  of  the  Nose, — The  same  tumors  ocenr  upon  the  noee  ai 
where  upon  the  face, 

RiirxoscLEnoMA, — Tthinoselcmma  is  a  disease  which  is  caused  hy  a  «p 
micnHirgnnism  aomewliat  resembling  the  pneumricoccim  of  Frie<JliiiHh*r,  hut  diF 
fering  frcmi  it.     They  are  short,  oval  rods  surrounded  by  a  capsule*    TIii* 
are  stained  by  Gram's  method  while  the  pneumoccjceus  is  nut^     The  badB 


F  j€j  .171  - — H  V  PH 1 1.1  r  I  c  N  E,v  Hi>«  t »  o  f  t«  e  N  as  a  t,  Bu  nkh 
AND  Stin'tTM,  PknutfctNo  Tm5  TvrTCAT.  "BADrH-E- 
NoSK  "  iJEniffMiTY.  (Roosevelt  HoHpitAl,  eol* 
k^tioD  of  Dr.  Clmrles  McBurney.) 
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retains  its  capsule  in  the  tissues.  The  disease  apparently  never  originates  in 
the  Fnited  States.  It  occurs  in  Austria  and  Russia  and  in  Central  and  South 
America.  The  disease  begins  upon  the  alee  or  septum  of  the  nose,  with  the 
Formation  of  small,  rounded,  very  firm,  painless  nodules,  which  slowly  in- 
nrease  in  size,  and  may  in  time  cause  flattening  and  broadening  of  the  nose, 
md  more  or  less  interference  with  breathing  through  the  nostrils.  The  nod- 
iles  consist  of  a  reticulum  of  firm  fibrous  tissue;  the  spaces  are  filled  with 
(oft  tissue,  densely  infiltrated  with  small  rounded  cells  and  with  much  larger 
!oimd  cells  of  a  diameter  five  or  six  times  as  great  as  that  of  a  white  blood 
•orpuscle,  containing  a  hyaline  substance,  and  no  nucleus.  The  bacilli  are 
iiefly  found  in  these  large  cells.  As  the  disease  progresses  other  nodules  are 
Formed,  upon  the  lips,  in  the  pharynx,  and  in  the  larynx.  Upon  the  skin 
the  nodule  is  covered  by  normal  skin,  or  the  skin  is  thinned  and  shiny.  The 
Dodule  is  situated  in  the  skin,  and  moves  with  it  They  are  to  be  differentiated 
from  other  nodules  by  their  hardness,  painlessness,  and  the  fact  that  they  show 
but  Httle  tendency  to  undergo  ulceration ;  in  this  they  differ  from  tubercular, 
syphihtic,  or  cancerous  nodules.  When  the  nodules  occur  in  the  larynx,  they 
may  give  rise  to  dangerous  dyspnea. 

The  Examination  of  the  Cavity  of  the  Nose. — The  examination  of  the  cavity 
of  the  nose  may  be  conducted  from  the  front  or  from  the  rear — anterior  and 
fosterior  rhinoscopy. 

Anterior  Rhinoscopy. — In  order  to  examine  the  nose  from  in  front  one 
btroduces  into  the  nostril  one  or  otlier  of  the  forms  of  nasal  speculum,  and 
illuminates  the  cavity  by  means  of  reflected  light  and  a  head  mirror,  or,  more 
conveniently,  with  an  electric  headlight.  The  speculum  should  be  inserted 
1^11  into  the  nose,  and  the  tip  of  the  nose  may  be  elevated  with  the  thumb  for 
the  piir[x>se.  The  mucous  membrane  of  the  septum  of  the  nose  and  of  the 
inferior  turbinated  bone  is  thus  brought  into  view,  and  a  portion  of  the  middle 
fossa.  It  is  sometimes  possible  in  normal  cases  to  see  the  posterior  pharyngeal 
vail  in  this  way ;  but  if  the  space  between  the  tnrbinatcMl  bone  and  septum  is 
80  large  that  the  ]>osterior  wall  is  visible  over  a  considerable  area,  the  patient 
is  probably  suffering  from  atrophic  rhinitis.  The  muscular  movements  of  the 
levator  of  the  soft  palate,  which  forms  a  part  of  the  outer  border  of  the  pos- 
terior opening  of  the  nose,  can  be  identified  by  asking  the  patient  to  pronounce 
tie  letter  K  or  I. 

Posterior  RiriNoscoPY. — Posterior  rhinoscopy  is  used  to  examine  the 
vanlt  of  the  pharynx,  the  orifices  of  the  Eustachian  tubes,  the  ])osterior  nares, 
ttd  the  posterior  ends  of  the  turbinated  bones.  The  examination  is  conducted 
tirough  the  mouth.  The  instruments  used  are  the  head  mirror,  or  electric 
Iijriit;  a  tongue  depressor;  a  small  laryngoscopic  mirror  on  the  end  of  a  handle, 
md  usually  circular  in  shape;  and  sometimes  a  blunt  retractor,  which  is  used 
>  pull  forward  the  soft  palate.  In  very  nervous  or  sensitive  persons,  paint- 
ig  or  spraying  the  pharynx  with  a  little  two-p^r-cont  cocain  solution,  five 
inutes  before  the  examination  is  conducted,  sometimes  renders  it  less  difficult 
31 
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The  surgeon  sits  in  front  of  the  patient  with  the  mirror  upon  his  forehead, 
the  tongue  depressor  in  his  left  hand,  and  the  small  laryngoscopic  mirror  in  his 
right  The  patient  sits  facing  the  surgeon  with  his  head  erect,  or  bent  a  little 
forward.  Before  introducing  the  laryngoscopic  mirror  it  should  be  gently 
warmed  in  the  flame  of  an  alcohol  lamp  to  prevent  the  condensation  of  tlie 
moisture  of  the  patient's  breath  upon  the  surface  of  the  mirror.  The  patient 
is  directed  to  open  his  mouth ;  the  tongue  depressor  is  introduced  well  onto  the 
dorsum  of  the  tongue,  and  the  tongue  is  gently,  but  firmly,  dej)re8sed.  The 
small  mirror  is  then  introduced,  without  touching  the  throat,  well  behind  the 
soft  palate,  toward  the  back  of  the  pharynx.  Meantime  the  patient  is  directed 
to  breathe  naturally.  It  requires  some  practice  to  get  a  satisfactory  view. 
The  posterior  border  of  the  septum  forms  a  good  landmark  from  which  to 
judge  of  the  relative  position  of  the  structures  seen.  In  some  cases  a  small 
curved  retractor  is  passed  behind  the  soft  palate  to  draw  the  structure  forward, 
and  increase  the  space  between  it  and  the  posterior  pharyngeal  wall.  The 
patient  himself  holds  the  tongue  depressor,  or  a  self-retaining  tongue  depressor 
must  be  used.  By  slight  movements  of  the  laryngoscopic  mirror  the  diflFerent 
portions  of  the  vault  of  the  pharynx,  the  orifices  of  the  Eustachian  tubes,  and 
the  posterior  nares,  nasal  septum,  and  posterior  extremities  of  the  turbinated 
bones  are  brought  into  view. 

Much  information  in  regard  to  the  condition  of  the  upj^er  pharynx,  etc, 
can  be  gained  by  digital  exploration  with  the  forefinger,  introduce<l  througli 
the  mouth  and  passed  gently  up  Miind  the  soft  palate.  The  presence  of 
adenoids,  tumors,  foreign  bodies,  exposed  bone,  etc.,  may  thus  be  felt  In 
order  to  make  the  exa^iination  the  surgeon  stands  at  one  side  of  or  behind 
the  patient,  and  holds  his  head  quiet  with  his  left  arm  and  hand,  while  the 
right  forefinger  is  introduced  into  the  mouth.  In  order  to  avoid  the  risk  of 
beiug  ])itten,  it  is  desirable  to  place  a  gag  between  the  patient's  back  teeth, 
and  have  it  held  by  an  assistant.  Through  the  anterior  nares  it  is  sometimes 
possible  to  introduce  a  probe  into  the  frontal  sinus,  the  antrum  of  Highmope, 
and  rarely  into  the  ethmoid  cells.  The  manipulations  are  rather  delicate 
and  harm  may  be  done  unless  they  are  performed  with  gentleness  and  dex- 
terity. They  are  not  very  generally  attempted  by  surgeons.  (For  a  descrip- 
tion of  the  technic,  the  reader  is  referred  to  an  article  by  Prof.  W.  Kiinimel, 
of  Breslau,  in  vol.  i,  "  A  Handbook  of  Practical  Surgery,"  E.  von  Bergmana, 
etc.,  p.  785  et  seq.j  and  to  special  works  on  the  Nose  and  Throat) 

Diseases  of  the  Cavity  of  the  Nose. — Nosebleed — Epistaxis. — Nosebleed 
occurs  from  injuries  and  diseases  of  the  nasal  mucous  membrane  and  in  the 
course  of  general  infectious  diseases;  further,  in  hemophilia,  diseases  of  the 
heart,  obstruction  to  the  portal  circulation,  cirrhosis  of  the  liver,  for  example 
The  local  causes,  other  than  injuries,  are  ulcers  of  the  nose — simple,  tubercn 
lar,  syphilitic,  often  situated  on  the  septum — tumors  and  varicosities  of  tl 
veins  of  the  inferior  turbinated  bone  or  septum.  The  bleeding  in  most  ca3i 
takes  place  from  the  septum  or  the  inferior  turbinated  bone  near  the  front  • 
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the  nose;  the  blood  escapes  through  the  anterior  nares  or  flows  backward  into  the 
pharynx.  In  case  it  is  hard  to  see  the  source  of  bleeding,  the  nose  may  be 
cleaned  by  snuffing  up  salt  and  water,  and  may  then  be  sprayed  or  painted  with 
two  to  five-per-cent  cocain  solution  or  with  1-1,000  adrenalin  solution.  If  a 
patient  is  unconscious  the  blood  may  run  down  the  pharynx  into  the  stomach, 
and  be  followed  by  hematemesis,  or  down  the  windpii)e,  causing  asphyxia  or, 
later,  septic  pneumonia. 

Acute  Inflammation  of  the  Nasal  Membrane — Acute  Coryza. — 
Acute  coryza  occurs  as  the  result  of  exposure  to  cold  and  wet,  and  from  the 
inhalation  of  dust  and  irritating  vapors  and  gases.  It  is  attended  by  an  in- 
CTpase  in  the  number  of  bacteria  in  the  nose.  The  symptoms  are  interference 
with  nasal  respiration — from  swelling  of  the  mucous  membrane,  loss  or  diminu- 
tion in  the  sense  of  smell  and  taste,  sometimes  frontal  headaclie.  The  dis- 
ehai^  from  the  nose  is  increased ;  at  first,  watery  and  irritating  to  the  nos- 
trils, later,  nnico-purulent  and  thick ;  in  severe  cases  it  may  l)e  brownish  red 
and  abundant,  or  blood-stained.  The  ear  and  the  accessory  cavities  of  the 
n«fle  may  be  involved.  (Symptoms  discussed  under  Ear,  Frontal  Sinus, 
Antnnn,  etc.) 
»  Chronic  Xasal  Catarrh. — Chronic  nasal  catarrh  is  usually  descril)ed  as 
existing  in  two  forms,  hypertrophic  and  atrophic  rhinitis. 

Hypertrophic  Rhinitis. — Hypertrophic  rhinitis  is  attended  by  chronic  swell- 
ing and  thickening  of  the  mucous  membrane,  covering  especially  the  inferior  tur- 
binated bone,  and  is  frequently  accompanied  by  congenital  lateral  deviation  of  the 
cartilaginous  and  bony  septum  of  the  nose.  There  is  an  increased  discharge  of 
mncus,  or  muco-pus,  from  the  nose,  more  or  less  interference  with  nasal  breath- 
ing. Intercurrent  attacks  of  acute  corj^za  are  common,  esix*cially  during  the 
winter  months.  The  discharge  from  the  nose  is  not  offensive.  These  patients 
are  sometimes  subject  to  attacks  of  asthma,  to  severe  headaches,  to  neuralgia 
of  the  fifth  nerve,  to  hay  fever,  to  disturbances  of  digestion,  to  chronic  catarrhal 
inflammation  of  the  middle  ear,  with  progressive  diminution  in  the  sense  of 
Wring  and  thickening  of  the  tympanic  membrane.  The  swelling  of  the 
mucous  membrane  of  the  Eustachian  tube  prevents  the  proper  equalization  of 
M^p^e8su^e  Ijetween  the  pharynx  and  the  middle  ear.  The  patients  so  afflicted 
tre  often  unable  to  inflate  the  middle  ear  at  will.  Concavity  of  the  tympanic 
Diembrane  can  be  observed.  The  disease  is  often  complicated  by  atrophic 
Ainitis. 

Atrophic  Rhinitis, — Atrophic  rhinitis  is  characterized  by  atrophy  of  the 

mnoous  membrane  covering  the  turbinated  bones,  by  a  purulent  discharge  from 

the  nose,  by  the  formation  of  abundant  crusts  in  the  nasal  fossa',  by  putre- 

tidiye  changes  in  the  discharge  and  in  these  crusts,  and  a  stinking  breath 

(ozena).     Anterior  rhinoscopy  permits  one  to  see  the  crusts,  the  diminution 

in  size  of  the  turbinated  bone,  and  the  increase  in  the  space  between  this 

bone  and  the  septum,  so  that  the  posterior  pharyngeal  wall  becomes  visible 

over    a    considerable    area.      Both    atrophic    and    hypertrophic    rhinitis    may 
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be  complicated  by  purulent  or  catarrhal  inflammation  of  the  accessory  air 
cavities. 

Perforating  Ulcer  of  the  Septum  of  the  Nose. — As  the  result  of 
traumatisms  or  infections  an  ulcer  may.  form  on  the  cartilaginous  septum  of 
the  nose,  of  a  chronic  character,  ending  in  perforation  of  the  septum.  The 
symptoms  are  nosebleed  and  a  purulent  discharge  from  the  nose.  The  rounded 
ulcer  is  visible  upon  inspection  through  the  anterior  nares.  The  perforation 
usually  heals,  leaving  a  circular  defect  in  the  septum. 

Gonorrhea  of  the  Nose. — Gonorrhea  of  the  nose  is  exceedingly  rare. 
The  symptoms  are  an  acute  catarrh  of  the  nose.  The  identification  of  the  gono- 
coccus  is  necessary  for  a  diagnosis. 

Diphtheria  of  the  Nasal  Mucous  Membrane. — Diphtheria  of  the  nasal 
mucous  membrane  occurs  usually  in  the  back  part  of  the  nose,  as  an  extension 
of  diphtlieria  of  the  pharjTix.  Infection  of  a  fissure  or  abrasion  inside  the 
nostrils,  on  the  mucous  membrane  of  the  septum,  is,  nevertheless,  possible.  Some 
years  ago  I  suffered  from  a  small  ulcer  in  this  situation,  which  became  covered 
with  a  diphtheritic  membrane,  and  would  not  heal.  It  was  followed  in  a  few 
days  by  typical  phar;>Tigeal  diphtheria ;  paralysis  of  some  of  the  muscles  of 
the  throat  followed. 

Abscess  of  the  Submucous  Tissues  of  the  Nasal  Foss.e. — Abscess  of 
the  submucous  tissues  of  the  nasal  fossa?  is  rather  rare,  but  may  occur  as  the 
result  of  traumatisms  and  infections  in  the  neighborhood  of  the  nose.  The 
symptoms  and  signs  are  those  of  an  acute  inflammation  of  the  nasal  mucous 
membrane,  to  which  are  added  pain  and  sepsis.  They  are  to  be  recognized 
usually  by  direct  examination. 

Tuberculosis  of  the  Nasal  Mucous  Membrane. — Tuberculosis  of  the 
nasal  mucous  membrane  may  be  secondary  to  lupus  of  the  nose  and  face,  or 
may  complicate  tuberculosis  of  the  lungs ;  less  often  primary  tuberculosis  of  the 
nasal  mucous  membrane  occurs.  The  disease  is  characterized  by  the  formi- 
tion  of  tubercular  ulcers  upon  the  septum,  the  floor  of  the  nasal  fossa,  and  the 
mucous-membrane  covering  of  the  inferior  turbinated  bone.  The  ulcers  have 
swollen  borders  irregularly  undermined.  The  base  of  the  ulcer  is  covered  in 
part  by  tuberculous  granulations,  and  in  part  by  necrotic  material.  They  are 
painful  and  sensitive,  and  bleed  readily.  Secondary  foci  of  tuberculosis  ifl 
the  form  of  small  nodules  of  a  pale-red  or  yellowish-white  color  may  be  seen 
in  the  vicinity  (submiliary  tubercles).  Sometimes  considerable  tumors  of 
tuberculous  granulation  tissue  are  formed.  They  may  be  as  large  as  a  pea  or 
larger.  They  tend  to  ulcerate  upon  the  surface,  but  contain  few  tuberek 
bacilli,  and  are  therefore  not  easy  to  diagnosticate,  even  under  the  rsir 
croscope. 

Syphilis  of  the  Xasal  Foss/E. — Chancre  and  secondary  syphilitic  papules 
and  pustules  may  occur  in  the  interior  of  tlie  nose,  but  by  far  the  most  common 
lesions  are  the  tertiary,  circuinscrilx?d,  and  diffuse  gummatous  inflammatioBS 
of  the  mucous  membrane,  periosteum,  and  bone,  already  described.     The  course 
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of  the  necrotic  process  is  exceedingly  chronic.     The  diagnosis,  as  a  rule,  quite 
plain. 

FoKEiGN  Bodies  in  the  Nose. — The  diagnosis  of  foreign  bodies  in  the 
nose  is  usually  easy.  The  bodies  are  introduced  chiefly  by  children  and  luna- 
tics. Usually  the  su^'geon  is  called  for  the  express  purpose  of  extracting  a 
body,  known  or  believed  to  have  been  inserted  into  the  nose.  Occasionally 
pieces  of  gauze  or  other  material  inserted  into  the  nose  to  stop  nosebleed  may 
be  forgotten  and  require  extraction.  If  the  foreign  body  is  in  the  front  of  the 
nose  it  may  be  discoverable  even  without  the  use  of  a  speculum.  If  it  is  in  the 
posterior  nares  a  finger  introduced  through  the  mouth  will  discover  it.  If  the 
foreign  body  has  long  remained  in  the  nose,  it  will  set  up  inflammation  or 
ulceration,  by  pressure,  and  produce  a  purulent  or  bloody  discharge.  Under 
such  circumstanc»es  the  foreign  body  will  be  coated  with  dried  mucus,  and  may 
not  he  readily  recognized  on  ins])ection  of  the  nasal  cavity.  Sometimes  the 
presence  of  a  foreign  body  will  give  rise  to  the  formation  of  a  concretion,  by 
deposition  of  mucus,  and  of  earthy  salts.  The  symptoms  produced  will  be  the 
same  as  though  caused  by  ordinary  foreign  bodies,  which  have  long  remained 
in  the  nose. 

Insects  and  the  larvse  of  insects  occasionally  gain  access  to  the  nose,  and, 
if  they  remain,  give  rise  to  irritation  and  inflammation,  sometimes  of  a  serious 
or  dangerous  character.  Many  varieties  of  living  worms,  insects,  and  maggots 
kave  been  extracted  from  the  nose.  I  once  extracted  a  living  many-legged  crea- 
ture an  inch  and  a  half  in  length  from  the  nose  of  a  man  who  had  been 
eating  raw  oysters ;  he  had  taken  the  animal  into  his  mouth  with  the  oyster,  and 
it  had  crawled  up  behind  his  soft  palate  and  into  his  nose,  and  set  up  an 
irritation. 

TuMOEs  OF  THE  Nasal  Foss^e. — The  commonest  tumors  of  the  nasal  fosssB 
are  the  so-called  jiasal  polypi.  They  are  localized  hypertrophies  of  the  nasal 
mucous  membrane  which  form  rounded,  sessile,  or  pedunculated  excrescences 
upon  the  mucous  membrane  of  a  dirty-pink,  bluish-gray,  or  white  color,  and 
of  soft  consistence.  They  often  undergo  cystic  degeneration,  and  may  form 
cystic  tumors  of  some  little  size,  filled  with  mucus.  Such  a  tumor  may  be 
formed  in  one  of  the  accessory  cavities  of  the  nose,  the  frontal  sinus,  or  the 
wtrum,  and  grow  until  it  fills  the  cavity.  The  symptoms  produced  by  nasal 
polypi  are  those  of  chronic  catarrhal  inflammation  of  the  nose,  together  with 
obstruction  of  the  nasal  fossa\  The  diagnosis  of  nasal  polypi  is  easy;  some- 
times a  polypus  may  be  present  in  the  nostril,  or  they  may  be  seen  by  inspect- 
ing the  interior  of  the  nose.  They  are  often  multiple,  and  may  be  present 
at  the  posterior  nares,  so  that  palpation  of  this  region  should  not  be  omitted 
in  making  the  diagnosis. 

Dpoma  of  the  interior  of  the  nose  is  one  of  the  rarest  of  tumors.  Fibroma 
ind  chondroma  are  seldom  observed;  thoy  are  both  to  be  distinguished  from 
jolypi  by  their  greater  hardness.  Osteoma  is  also  a  rare  tumor  in  the  nose, 
B  13  also  carcinoma.     Carcinoma  sometimes  follows  atrophic  rhinitis  or  syphi- 
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litic  ulceration.  Sarcoma  originates  from  the  cartilaginous  and  bony  frami 
work  of  the  nose. 

Signs  and  Symptoms. — The  signs  and  symptoms  produced  by  these  tumon 
innocent  and  benign,  vary  greatly  in  different  cases  according  to  their  siz 
and  origin  and  mode  of  growth.  The  first  symptom  noticed  by  the  patien 
is  usually  difficulty  in  breathing  through  one  side  of  the  nose.  If  the  tumo 
attains  a  large  size  it  invades  the  accessory  cavities  of  the  nose,  the  antruii 
the  frontal  sinus,  the  ethmoidal  cells,  grows  backward  into  the  pharynx,  sonw 
times  into  the  orbit.  If  malignant  it  grows  into  the  mouth  and  invades  th 
cranial  cavity,  the  bones  of  the  face  are  deformed,  forced  apart,  and  destroyed 
and  horrible  deformities  are  produced. 

Tumors  originating  on  the  septum  produce,  as  a  constant  symptom,  intei 
ference  with  breathing;  those  which  originate  in  the  front  part  of  the  nos 
tend  to  produce  a  bulging  at  the  root  of  the  nose  and  to  involve  the  orbit 
those  starting  in  the  root  of  the  nose  tend  to  invade  the  base  of  the  skull  m 
the  brain.  Tumors  which  arise  in  the  anterior  part  of  the  ethmoid  bone  ar 
quite  apt  to  involve  the  muscles  of  the  eye  and  their  nerves;  further,  to  pro 
duce  disturbances  of  vision  by  pressure  upon  the  optic  nerve.  Where  I 
malignant  tumor  of  this  region  has  invaded  the  interior  of  the  skull  it  i 
very  apt  to  cause  a  purulent  fatal  meningitis.  Further,  tumors  which  groii 
backward  may  cause  severe  neuralgic  symptoms  by  pressure  upon  the  branche 
of  the  fifth  pair  of  cranial  nerves.  Tumors  which  grow  into  the  antrum  a 
Highuiore  frequently  cause  purulent  inflammation  of  the  antrum  with  thi 
corresponding  symptoms.  Carcinomata  are  very  apt  to  undergo  early  ulcera 
tion  and  to  bleed  freely.  Putrid  decomposition  of  the  sloughing  tumor  tissue 
is  accompanied  by  a  foul  odor  of  the  breath.  The  sarcomata,  with  the  exc^ 
tion  of  the  round-celled  form,  are  less  apt  to  ulcerate  and  to  bleed,  excep 
when  they  project  into  the  pharynx.  At  the  time  when  the  patients  presen 
themselves  for  examination  the  tumor,  if  malignant,  has  usually  attained  8( 
large  a  size,  and  has  so  widely  invaded  the  surrounding  soft  parts  and  bones 
that  it  is  imix)ssible  to  say  whether  it  originated  in  the  nose  or  in  the  jaw  (W 
in  the  antrum.  A  discussion  of  the  further  signs  and  symptoms  of  malig 
nant  tumors  of  this  region  is  continued  under  Tumors  of  the  Upper  Jaw,  anJ 
of  the  Antrum  of  Highmore. 

THE    JAWS 

Fractures. — Fractures  of  the  Tapper  Jaw. — Fractures  of  the  upper  ja^ 
always  occur  from  direct  violence.  If  the  violence  is  moderate  one  or  otbei 
of  the  processes  is  broken  rather  than  the  body  of  the  bone.  The  direction  (^ 
the  line  of  fracture  is  very  varied,  according  to  the  direction  and  charade 
of  the  force.  A  blow  upon  the  cheek  may  crush  the  malar  bone  into  tl 
antrum.  By  a  blow  upon  the  upper  lip  a  fracture  of  the  alveolar  bord 
can  be  produced.    The  nasal  process  is  f  recjuently  broken  by  blows  upon  t 
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jj^s^.    Severe  degrees  of  violence  may  separate  the  superior  maxillary  bones 

piie  froui  the  other,    I  havu  seen  a  case  in  whieh  the  kick  of  a  horse  created 

I  central  fragment,  with  backward  clisplaceiiient;  the  line  of  fracture  ran 

^^rtk'iilly  upward  J  outiiide  of  either  canine  to4>th.     Gunshot  fractures  may 

pi-^HliK-e  any  poesible  degree  of  destruction  of  tlkB  bone*     The  diagnoms  of 

fractures  of  the  np[>er  jaw  is,  in  most  casog,  entirely  easy.     A  large  part  of 

ilii*  [mm  m  open  to  direct  inspection  and  palpation.     All  the  signs  of  fracture 

Iff  usually  present.     In  cases  of  doubt  ecchyniosis  in  the  roof  of  the  mouth 

^o^ld  suggest  the  presence  of  a  fracture.     In  severe  fractures  from  direct 

viobiif'e  and  from  gunshot  wounds,  the  intonnil  maxillary  artery  may  be  torn, 

iith^rious  bleeding.     The  infra-orbital  nerve  may  be  injured;  less  often  the 

fscial 

Fracture's  of  tuk  Malak  Bonk  anjj  uf  the  Zv(K)XtATrc  Phocess.— Frac- 
tnitii  of  the  malar  bone  and  of  the  zygomatic  process  are  quite  rare  as  isolated 
iojnries.  They  are  frequently  conibinctl  with  fractures  of  the  upper  jaw* 
The  Kygnmatic  arch  h  more  c^onmionly  broken  by  direct  violence  than  the 
body  of  the  bone.  The  deformity  is  usually  a  tlepression  or  flattening  of  the 
eheeki  easily  recognized  by  sight  an<l  by  palpation,  although  a  good  deal  of 
BwHling  h  usually  present  Mobility  and  crepitus  are  lens  conmionly  observed. 
Disturbances  of  sensation  in  the  nose,  cheek,  and  upjier  lip,  together  with 
exnpliihalmos,  and  later  ecchymosis  into  the  conjunctiva,  inrlieate  that  the 
frormre  has  extended  into  the  floor  nf  the  orbit  and  has  injured  the  infra- 
ofbilal  nerve.  If  the  zygomatic  process  is  driven  inward^  it  may  press  against 
tte  Cf»ronoid  process  of  the  low^er  jaw,  imd  thus  interfere  with  the  movements 
*>(  that  bone. 

Fracttres  of  tub  Lower  JAw^ — The  lower  jaw  is  broken  more  often 
tbnauy  other  bone  of  the  face.  The  most  frequent  cause  is  a  blow  upon  the 
chin*  Much  leas  often,  a  blow  from  tfie  side*  Double  fractures  are  by  no 
means  rare?.  The  fracture  is  rarely  couiminuted  except  in  the  case  of  gimshot 
fmftiires.  The  coronoid  prorc^ss  is  very  rarely  broken.  The  condyloid  process 
more  frequently,  and  its  fracture  is  often  associated  with  fractures  of  the 
other  liones  of  the  face. 

Feacti-re  of  tue  Alveolar  Bordeii. — Fracture  of  the  alveolar  border  is 
et)mmon,  as  are  also  fractures  through  the  body  of  the  jaw.  Fractures  of  the 
bdy  behind  the  teeth  are  rare.  In  the  fractures  in  the  horizontal  portions 
4  the  bo<1y,  the  line  of  fracture  is  usually  vertical  or  only  slightly  oblique. 
Fractures  through  the  angle  or  ascending  ramus  are  oblique  or  transverse. 
Ou'tng  to  the  proximity  of  the  mucous  membrane  of  the  mouth  many  fractures 
*tf  the  lower  jaw  are  compound;  the  diagnosis  is  usually  simple;  all  the  signs 
ftf  fracture  are  present  in  many  case.*?,  Tn  fractures  through  the  front  part 
f>f  the  body,  an  irregtdarity  in  the  line  of  the  teetb  can  usually  be  seen  or  felt 
In  doable  fractures  with  a  central  fragment,  the  middle  part  of  the  jaw  is 
dra^^Ti  downw^anl  by  the  muscles  attached  to  its  posterior  surface. 

Fractures  behind  the  teeth  and  of  the  ascending  ramus  are  not  bo  easy  to 
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discover;  deformity  may  sometimes  be  detected  with  the  finger  introduced 
into  the  mouth ;  crepitation  is  less  often  present.  A  fixed  point  of  pain  and 
tenderness  and  pain  on  motion  may  be  the  most  prominent  symptoms.  Al- 
though sometimes  possible,  it  ifl  difiicult  to  detect  these  fractures  by  means  of 
the  X-rays.  The  signs  of  fracture  of  the  condyloid  process  are  localized  pain 
and  tenderness,  pain  on  motion,  and  diminished  mobility,  sometimes  crepita- 
tion. The  entire  jaw  is  sometimes  slightly  displaced  toward  the  injured  side, 
and  the  condyloid  process  itself  can  be  felt  to  be  displaced  forward  and  may 
be  partly  dislocated  into  the  zygomatic  fossa.  In  fractures  of  both  condyloid 
processes  the  entire  jaw  may  be  displaced  backward.  Fractures  of  the  coro- 
noid  process  alone  are  caused  only  by  direct  violence  to  that  region.  Failure 
of  union  in  fractures  of  the  lower  jaw  is  exceedingly  rare. 

Dislocation  of  the  I^wer  Jaw. — The  jaw  is  dislocated  forward  in  by  far 
the  largest  proportion  of  cases.  Dislocation  backward  with  fracture  of  the 
ant<*rior  wall  of  the  auditory  canal  is  rare,  and  is  due  to  extreme  degrees  of 
violence  by  blows  upon  the  chin.  A  single  case  is  on  record  where,  following 
a  severe  blow  upon  the  chin,  the  condyle  of  the  bone  had  been  driven  into 
the  cranial  cavity,  and  finally  had  produced  a  fatal  abscess  of  the  brain.  The 
forward  dislocations  are  bilateral  in  more  than  half  the  cases.  The  dislocation 
is  usually  caused  by  muscular  action  during  the  act  of  yawning  or  vomiting, 
rarely  by  a  blow  upon  the  jaw  with  the  mouth  open  or  in  the  effort  to  force 
some  very  large  object  into  the  mouth. 

The  signs  and  symptoms  of  bilateral  dislocation  are  as  follows:  The  mouth 
is  held  open,  the  jaw  projects  forward  and  cannot  be  moved.  The  condyle 
of  the  jaw  can  be  felt  anterior  to  its  normal  place,  and  a  corresponding  deprea- 
sion  can  be  felt  at  the  site  of  the  glenoid  cavity.  The  cheeks  are  flattened, 
the  masseter  muscles  are  usually  tense.  The  saliva  drools  from  the  mouth. 
Speaking  and  swallowing  are  difficult;  In  unilateral  dislocations  the  articular 
process  will  be  absent  from  the  glenoid  cavity  upon  only  one  side.  The  chin 
is  displaced  a  little  toward  the  uninjured  side.  The  jaw  may  still  retain 
some  mobility.  Backward  dislocation  of  the  jaw  is  usually  accompanied  by 
fracture  of  the  anterior  wall  of  the  auditory  canal.  The  entire  jaw  is  dis- 
placed backward.  The  jaw  is  immovable.  There  is  hemorrhage  from  the 
external  ear.  The  condyle  of  the  jaw  is  absent  from  its  normal  position;  the 
mouth  is  held  partly  opened.     The  dislocation  may  be  unilateral  or  bilateral 

The  Teeth. — Caries  of  the  teeth  gives  rise  to  the  formation  of  cavities 
and  gradual  destruction  of  the  teeth,  recognizable  upon  inspection  and  explora- 
tion of  the  affected  teeth.    The  carious  areas  may  be  covered  by  tartar,  which 
requires  removal  before  the  black  or  yellow  discolorations  and  pits  in  the 
teeth  can  be  seen  and  felt.     The  retention  and  decomposition  of  particles  of 
food  in  the  cavities  cause  the  breath  to  be  offensive.     The  subjective  symp- 
toms vary;  there  may  be  none.     Ordinarily  exposure  of  the  dentine  causes  the 
tooth  to  become  sensitive  to  heat,  cold,  and  acids.     Sometimes  tenderness  (sa 
pressure  exists,  and  even  pretty  severe  toothache.     The  tenderness  may  sub- 
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ide  from  atrophy  of  the  dentine,  and  no  further  pain  be  felt  until  the  pulp 
3  exposed ;  extreme  sensitiveness  and  pain  then  occur.  Exquisitely  sensitive 
;ranulations  sprout  from  the  exposed  pulp.  Granulation  tissue  of  an  inflam- 
natory  origin  may  also  form  between  the  tooth  and  its  socket  in  the  jaw 
^nulomata);  the  tooth  will  then  be  painful,  sensitive,  and  sometimes  a 
ittle  loose. 

Infection  with  pus  microbes  leads  to  the  formation  of  an  abscess,  either 
It  the  root  of  the  tooth  between  the  tooth  and  the  jaw,  or  between  the  tooth 
ind  the  gum,  or  to  a  purulent  pulpitis,  or  a  purulent  periostitis  of  the  alveolar 
process,  or  both.     In  the  first  instance  the  symptoms  are  a  severe  throbbing 
toothache,  swelling  of  the  gum,  sometimes  edema  of  the  face  and  fever.     The 
pain  is  of  a  throbbing,  boring  character;  is  worse  at  night.     The  tooth  becomes 
exquisitely  sensitive;  sometimes  it  is  raised  a  little  from  its  bed,  so  that  it 
projects  slightly  beyond  the  normal  line  of  the  teeth.     If  the  inflammation 
is  confined  to  the  periosteum  of  the  alveolar  process,  the  pain  will  be  less 
severe,  and  an  abscess  (parulis)  or  so-called  "  gum-boil  "  will  form   in   the 
neighborhood  of  the  tooth,  and  present  as  a  fluctuating,  tender  swelling  of 
the  gum,  and  finally  burst,  with  relief  of  the  symptoms.     A  purulent  sinus, 
ortiX)th  fistula,  often  remains  and  discharges  a  little  pus  continuously  or  inter- 
mittently.    The  chief  interest  to  the  surgeon  in  these  conditions  lies  in  the 
fact  that  in  neglected  or  improperly  treated  cases  severe  septic  processes  may 
occur,  involving  purulent  periostitis  and  osteitis  of  the  jaw,  sometimes  fol- 
lowed by  extensive  necrosis,  as  well  as  septicemia,  which  may  be  dangerous 
or  fatal.    An  abscess  at  the  root  of  a  canine  tooth  may  break  into  the  antrum 
«nd  cause  suppuration  in  that  cavity.     An  abscess  at  the  root  of  a  molar 
tooth,  with  periostitis  of  the  jaw,  is  not  infrequently  accompanied  by  some 
degree  of  immobility   of  the   jaw — inflammatory   lockjaw,    in   other   words. 
Tumors  connected  with  the  development  of  the  teeth  have  been  described  in 
the  chapter  on  Tumors. 

IxFLAMMATiox  OF  THE  GuMS  (Gingivitis). — The  causes  of  gingivitis  are 
vant  of  cleanliness  and  the  accumulation  of  tartar  at  the  necks  of  the  teeth 
Ween  the  teeth  and  the  gums.  The  gums  are  somewhat  retracted,  a  little 
8^Ilen  and  tender;  there  may  be  a  moderate  ])urulent  discharge  from  the 
lorder  of  the  gums;  the  breath  may  be  fetid.  The  presence  of  accumulated 
toar  is  evident  on  inspection. 

Chronic  Pyorrhea  Alveolaris  (Rlggs's  Disease), — Chronic  suppurative 
inflammation  of  the  gum,  at  its  junction  with  the  neck  of  the  tooth,  gradu- 
ally extending  between  the  tooth  and  the  alveolar  process,  with  atrophy  of 
4ebone,  is  a  disease  rare  in  young  adults;  it  occurs  more  often  during  middle 
life.  Its  origin  is  obscure.  Depressed  states  of  health  favor  its  occurrence — 
hbes,  malarial  poisoning,  gout,  etc.  It  may  affect  but  one  tooth,  or  several, 
>f  nearly  all  the  teeth  in  succession.  The  symptoms  nro  (»liaract(M*istic.  The 
om  18  swollen,  retracted  from  the  neck  of  the  tooth.  There  is  usually,  not 
Ways,  a  purulent  discharge  from  between  the  tooth  and  the  gum.     There 
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13  often  eoine  painj  notably  upon  the  exposure  to  cold,  and  after  takiii| 
or  cold  or  acid  liquids  into  the  month-     The  jirogress  of  the  djsea§e  ^ 

tinuoiis  but  alow;  gradually  the  gum  retracts  more  and  mort?  from  the  i 
atrophy  of  the  alveolar  Kocket  follows,  the  tooth  becomes  firmlly  loofieoi 
its  bed,  and  is  lost,  often  without  any  signs  of  disease  of  the  tooth  it^ 
GjNon-iThs  FROM  Othkr  Calts^e^, — Oth€*r  eauaes  of  gingivitis,  m\ 
of  an  ulcerative  character,  are  f>oisoning  by  lead  and  inercuryj  and  sen 

Lmd  Poisoning, — Poijsoning  by  lead  occurSj  notably  among  house  paii 
from  neglect  of  "proper  precautions.  The  gums  are  swollen,  tender,  and 
there  is  a  purulent  dis^* barge*  Along  the  edge  of  the  gimis  there  i^  a  Ah 
blue  or  gray  line  of  discoloration;  the  breath  is  often  fetidp  Lead  pa 
notably  *'  drop  wrist "  (muscnh'Spiral  paralysis),  anemia,  colics,  an' 
signsj  ere  usually  present, 

MfrrurHil  Poisoning. — In  mild  cases   the  gums  are  moderately 
tender  and  spongy,  and  bleed  easily;  slight  tenderness  is  felt  npon 
closing  the  teeth;  there  is  slight  salivation;  often  diarrhea.     In  severe 
the  inrtairuiiation  may  proceed  to  ulceration.     Tliere  is  profuse  sail  vat  inn 
entire  mucous  membrane  of  the  mouth  is  swollen,  the  breath  is  fetid,  m 
and  di.'rrrtiea  or  dynenterv  are  usually  present.     There  is   retraetion  «1 
gmns  ii-niii  tli(*  terth  (liiriiii:;  recovery,  and  this  retraction,  if  the  pois^ 

was  severe  or  long  continued,  is  jienn 
iScunn/, — The    gums    are    swolk^ 
siiongy;    there    is    a    purulent    disd 
bleeding  from  the  guniB  is  the  rule, 
teeth  may  be  lost     There  are  subeuti 
hemorrhages  elsewhere  on  the  bfrtly^  nd 
in  the  legs,  sometimes  ulcerations,     1 
is  a  history  of  improjier  feeding.    ScU 
not  uncommon  among  children  as  tlie 
of  an  exclusive  diet  of  milk  sterilii 
heat 

Acute  Sltppukativk  Pkriostitii 
Oi^TEiTis   OF   TtrE   jAWs*-=Aeute  sup} 
tive  periostitis  follows  infection  throa 
diseased  tooth  more  often  than  anyl 
cause*     Tn juries,  such  as  wounds  and 
tures,  may  be  followed  by  a  similar  I 
tion.    The  s>Tuptoms  are  local  ixed  pail 
derness,  and  swelling;  more  or  les-s  nj 
sepsis;  lockjaw  is  present  or  absent, 
ing  to  location.    Usually  an  abscess  follows  in  the  soft  parts,  which  mw 
externally  upon  the  face  or  in  the  mouth ;  fetor  ex  ore  is  common, 
form  of  purulent  periostitis  and  osteitis  occurs  in  the  jaws  of  children 
acute  infectious  diseases^  especially  the  exanthemata^  notably  when  the  i 
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is  not  kept  clean.  The  general  symptoins  are  severe,  and  the  lr>cal  lesion 
oftm  exten^iiye-  The  diagnoses  is  readily  merle  from  the  local  si^s  and  symp- 
toms.    A  piiritlent  discharge  fr^mi  the  tnuth  tioekrts  is  often  prescnxt. 

Syphilitic  Gummatous  Osteitis  and  Periostitis  of  the  Jaws. — Syphilitic  giim- 

iimtous  o.steitis  and  periostitis  of  the  jaws  are  less  common  than  similar  afFec- 

tjiids  *>f  the  nasal  BCptum  and  hard  palate;  the  affection  is  exceedingly  clironic 

ami  tedious,     I   recently  saw   a  young  num   with  syjihilitie   necrosis  of  the 

central  i>ortion  of  the  superior  nmxilla.     The  upper  lip  waa^  perforated  and 

nearly  destrtjyedj  the  nasal  scptiun  was  gone.     The  area  of  necrosis  in  the 

jaff  involved   the  entire  thickness  of  the   alveolar  horder,   antl   included   the 

Ihftftl  palate.     The  se(|uestrum  of  the  jaw  measured  two  inches  and  a  half 

f  fTf>m  side  to  Bide,     The  odor  was  overpowering.     The  patient  felt  very  well 

I  jheI  liiid  no  pain. 

Tnberculosia  of  the  Jaws, — Tuberculosis  of  the  jaws  is  relatively  infrequent, 
[infection  may  be  primary  in  the  bone^  or  secondary  to  tuberculous  ulcera- 
i\m  m  the  niouth.  Usually  the  area  of  bniic  affected  is  not  large.  He  re,  as 
ifkwliert*,  the  disease  h  characterized  by  its  chrnnic  course;  perforation  of 
itiK'  hnie  and  periosteum;  the  formation  of  a  cold  abscess*  Incision  reveals 
[i  fofus  of  tuberculous  earies^  usually  of  moderate  sixe;  the  bone  is  softened 
IfitttJ  friable.  A  tuberculous  sinus  usually  remains  unless  the  focus  is  removed 
lbvt»l>eration.  The  eonmionest  situation  is  the  sujierior  maxillary  bone  at  the 
(lower  border  of  the  orbit.  A  sinus,  surroutiikMl  l>y  a  puckered  cicatrix,  remains 
rdkT  sjK-jrUiiTiPoiiB  cvuciiatinn  or  incomplete  operation. 

Aetino mycosis  of  the  Jaws,- — Primary  aetiuomycosis  of  the  jaw,  although 

[wrv  common  in  cattle,  appears  to  be  exceptional  in  man.     The  invasion  of 

r  the  bone  is  usuaHy  secondary  to  disease  of  the  soft  parts.     Undoubted  cases 

I  of  inft^^tion  of  the  jaw  throngh  a  carious  tooth  have,  however,  been  reported, 

I  ihe  fungi  having  been  demonstrated  in  the  tooth  cavity.     In  many  eases  the 

nfcase  biggins  in  the  neigbborliof>d  of  a  tooth,  often  eariousj  either  in   the 

j  gum  or  in  the  periosteum  of  the  alveolar  border,  and  forms  a  slowly  increas- 

I  ing  swelling  ending  in  an  abscess.    The  course  is  notably  slower  than  in  ordi- 

\  uty  acute  abscess.     In  other  c^ses  a  slowly  progressive  infiltration   of  the 

!  chri'k  is  observed.    The  swelling  is  at  first  rather  softj  later  becomes  extremely 

,  kird,  and  finally  breaks  do^^Ti^  forming  an  a1>scess.     The  progress  is  usually 

I  quite  filow  and  chronic    The  micro-orgnnistns  can  be  identified  in  the  discharge, 

h  scrapings,  in  the  tissues,  and  by  cultures.     Mixed  infections  are  common 

after  the  lesion  is  open.     In  a  ease  of  my  own  (a  young  girl)   a  diagnoFsis 

of  a  chronic  periostitis  of  the  lower  jaw  with  abscess  of  the  lower  part  of 

tk- cheek  was  made.     Upon  opt^ning  the  abscess  the   presence  of  numerous 

L  \flbwish-white  granules  in  the  pus  diix?cted  attentiim  to  the  correct  diagnosis, 

Vlnfeftien  had  occurred  through  the  gum*     A  small  sn]>erficial  area,  only,  of 

bomMvn^  involved.      (See  Actinomycosis,) 

Pliosph0rons  Kecrosis, — Phosphorous  necrosis,  usually  of  the  lowerj  rarely  of 
tk'  upfierj  jaw,  was  formerly  a  common  condition  among  makers  of  phoa- 
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phorus  matches.  At  present  it  is  exceedingly  rare  in  America.  The 
phosphorus  fumes  entering  into  the  cavities  of  carious  teeth  cause  a  productiw 
periostitis  with  the  formation  of  osteophytes  and  thickening  of  the  bone. 
Later,  or  in  some  cases  primarily,  purulent  inflammation  of  the  bone  and 
periosteum,  with  sometimes  total  necrosis  of  the  jaw,  follow.  The  history, 
the  pain,  swelling,  and  discharge  of  pus  from  the  emptied  tooth  sockets 
render  the  diagnosis  easy. 

Diseases  of  the  Antrum  of  Eighmore. — Hydrops  of  the  Antrum. — ^Hydrops 
of  the  antrum  occurs  from  stoppage  of  its  outlet  into  the  nose  and  from  cystic 
degeneration  of  polypoid  growths  of  the  antrum,  or  from  cysts  developed  is 
connection  with  the  teeth  in  the   wall  of  the  antrum,  which   subseqnentlj 
enlarge  and  occupy  that  cavity.     The  symptoms  are  chiefly  those  produced  by 
pressure.     The  anterior  wall  of  the  antrum  is  thinned  and  protrudes  as  a 
bony  or  parchmentlike  swelling,  palpable  within  the  mouth  above  the  ^efle^  i 
tion  of  the  mucous  membrane  from  the  alveolar  process  to  the  upper  lip.   A 1 
similar  condition  may  exist  in  the  hard  palate.     The  presence  of  a  cariom  * 
canine  tooth  points  to  an  infectious  origin.     In  the  pure  cases  of  hydrope  j 
or  mucous  cyst   an  aspirating  needle   introduced   through   the   anterior  wall 
of  the  antrum  withdraws  clear,  thin  fluid  or  mucus. 

Empyema  of  the  Antrum. — Empyema  of  the  antrum  occurs  from  infec-  , 
tion  through   a  carious  tooth   as   the   result  of  infected   fractures  and  stab  ^ 
wounds  involving  the  antrum,  from  the  presence  of  foreign   bodies  in  the 
antrum  (bullets,  portions  of  a  knife  blade,  etc.),  and  lastly  as  a  complication^ 
of  malignant  tumors  of  the  upper  jaw,  the  nasal  fossie,  and  the  orbit.    The  i 
symptoms  are  various,  according  to  conditions;  when  due  to  infection  from 
a  tooth,  the  withdrawal  of  the  tooth  will  be  followed  by  a  continuous  or 
intermittent  discharge  of  pus  in  considerable  quantity  from  the  tooth  cavity. 
If  the  outlet  into  the  nose  remains  open,  pus  will  be  discharged  from  the  noee 
— ^notably  when  the  patient  lies  upon  the  sound  side.     If  the  outlet  becomes 
closed,  accumulation  of  pus  will  lead  to  distention  of  the  antrum.     Symptoms 
of  septic  absorption,  together  with  pain  and  tenderness  over  the  antrum  and 
swelling  of  the  face,  will  follow.     If  the  anterior  wall  is  ])erforated,  an  absccas 
or  a  septic  cellulitis  of  the  face  with  grave  symptoms  of  sepsis,  or  pyemia  and 
death,  may  result. 

The  diagnostic  signs  and  symptoms,  other  than  the  above,  are  a  unilateral 
discharge  of  pus  from  the  nose,  sometimes  having  a  fetid  odor,  which  the 
patient  is  able  to  detect,  thus  differing  from  ozena  and  syphilis.     In  some  cases 
the  surgeon  may  be  able  to  see  pus  coming  from  the  middle  meatus  of  the  noes 
by  anterior  rhinoscopy  with  the  head  tipped  back.    In  others,  transilluminatifli 
of  the  sinus  by  an  electric  light  held  in  the  mouth  is  useful.     If  the  antnuft  ' 
18  filled  with  pus  it  may  appear  to  ho  more  opaque  than  the  antrum  of  4e 
sound  side,  not  a  very  definite  sign  in  many  cases.     The  examination  muat 
be  conducted  in  an  entirely  dark  room.     The  patient  takes  a  small  electric 
light  into  his  mouth  and  closes  his  lips.    Upon  illumination  of  the  lamp,  thil 
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ride  of  the  face  and  pupil  of  the  eye  will,  in  some  instances  if  the  antrum  is 
filled  with  pus,  appear  dark  or  less  brightly  illuminated  than  the  sound 
flide. 

The  Tumoks  of  the  Antbum  of  IIighmore. — The  most  common  tumor 
is  the  soft  polypus,  such  as  occurs  in  the  nose.  It  will  give  rise  to  no  symp- 
toms unless  it  happens  to  occlude  the  passage  into  the  nose  or  undergo  cystic 
d^eneration,  as  already  described.  Other  tumors,  such  as  carcinoma,  sar- 
coma, enchondroma,  and  myxoma  occasionally  occur  in  the  antrum.  They 
give  rise  to  symptoms  only  when  they  have  reached  such  a  size  that  they 
fin  and  distend  the  cavity. 

Tamers  of  the  Jaws. — Tumors  may  aflFect  the  alveolar  i^roc esses  of  the 
JAWS  or  the  bodies  of  the  jaws.  A  general  term,  long  in  use  to  indicate  tumors 
trising  from  or  upon  the  gums,  is  epulis.  Among  them  are  small  fibromata 
which  may  develop  upon  the  gums,  usually  of  children.  They  are  generally 
bard,  insensitive  tumors  of  a  red  or  bluisK-red  color,  of  slow  growth.  Com- 
bination forms,  with  sarcoma,  are  exceedingly  conniion. 

Granuloma, — After  the  extraction  of  teeth  in  children,  and  from  the  cavi- 
ties in  carious  teeth  which  expose  the  pulp,  and  after  fractures  of  the  teeth 
with  exposure  of  the  pulp,  there  sometimes  sprout  little  masses  of  granulation 
tissue  which,  after  a  time,  may  liecome  fairly  firm  and  insensitive.  Similar 
tnmors  may  grow  from  the  margin  of  a  sinus  leading  to  the  root  of  a  decayed 
tooth.  They  are  usually  bright  red  or  pink  in  color,  and  of  an  uneven,  granu- 
lar surface.  Their  appearance  and  origin  establishes  the  diagnosis.  The 
fimhsarcomata  frequently  occur  upon  the  alveolar  border  of  the  jaws.  They 
may  originate  from  the  gum,  or  from  the  periosteum,  or  from  the  medulla 
of  the  bone.  Those  which  originate  from  the  periosteum  and  the  gum  are 
fim  and  elastic,  rounded  or  flattened,  sessile  or  pedunculated  tumors,  of  mod- 
crate  size,  containing  giant  cells,  and  often  of  slight  malignancy.  When  they 
originate  in  the  medulla  of  the  Ixme  they  cause  enlargement  of  the  bone 
•nd  its  final  perforation  by  absorption.  They  are  usually  tumors  of  rather 
dow  growth.  Such  tumors  may  originate  in  the  wall  of  the  antrum,  and 
after  filling  that  cavity  may  cause  distention  and  perforation  witb  pressure 
aymptoms  and  deformity. 

Odontoma, — The  tumors  arising  from  tooth  germs  have  already  been  fully 
described  under  Tumors. 

Enchondroma  and  osteoma,  when  they  grow  from  the  alveolar  border,  are 
to  be  recognized  by  their  slow  growth,  by  their  hardness  and  absence  of  the 
«gns  of  malignancy.  They  may  produce  severe  pain  from  pressure  upon 
nerre  tnmlcs.  The  various  forms  of  sarcoma  may  arise  from  the  alveolar 
processes  of  the  jaw;  the  most  common  among  tliein  are  the  giant-celled  sar- 
comata. The  more  malignant  forms  may  also  occur,  but  more  commonly 
or^'nate  in  the  body  of  the  jaw. 

Carcinoma  originates  from  the  pavement  epithelium  of  the  gums.  The 
int  symptoms  noticed  by  the  patient  may  be  lossening  of  one  or  more  teeth. 
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The  gum  in  the  neigh  bo  rhocHl  will  be  thickened  and  swollen,  and  wil 
ulcerate;  a  bloody ,  purulent  diHcharge  is  then  present-  Putrefactive  el 
ot»cur,  and  the  breath  acquires  a  fetid  odor.  The  loosened  teeth  fa 
The  ulcerative  process  extendi  and  is  sometimes  accompanied  liy  pa 
outgrowths  somewhat  resembling  a  cockscomb.  The  bone  is  soon  i: 
and  destroyedj  and  the  8iibt^e*[nent  progress  of  the  disease  is  froin  \ 
worse,  iLs  is  the  ease  with  carcijioma  elsewhere.  The  cancers  originating 
flat  epithelium  are  typical  epithcUoniata,  The  disease  occurs  in  elderly  p( 
and  its  ra|>id  prog^ress  soon  makes  the  dia^iosis  clear.  In  c^ise  of  douli| 
of  tissue  may  be  removetl  for  microscopical  examination, 

TcMORs  oy  THE  Bodies  of  the  Jaws. — The  tumors  of  the  IxmIics 
jaws  belongj  for  the  most  pjirt^  to  the  eonnective-tossno  group.     The 
forms  are  the  tibroma^  enchoiulroiiia,  and  osteoma.     The  fibnmwfn  ca 
already  i^tatedj  enlargement  and  final  |>erf oration  of  the  lioiie-     In  some 

the  jieriosteum  remains  int 
cnntinnes  to  pn>dnce  a  thin 
of  new  bone  around  the  tmi« 
til  the  hone  may  be  dilat 
hirp'  size.  Althouo;h  the.^*  t 
are  benign  and  of  slow  growti 
may  reacli  a  very  large  s; 
iu'otluce  extraordinary  and  h 
deformities.  They  are  get 
hard  or  firm  tumors,  show  i 
dency  to  infiltrate  the  surroi 
parts,  nr>r  are  they  apt  tr>  \t 
ulceration  unless  tliey  are  e 
to  irritation  in  the  interior 
ujouth,  pliar^Tix,  or  m>?^;  sucl 
ceration  as  m^curs  is  usuully  m 
fifiah  Their  symptoms  are 
f'hir^fly  by  pressure,  defonnit; 
mechanical  inlerfereoce  wilb, 
ti(m.  Combinations  with  osl 
enehond  roma ,  myxoma,  an< 
coma  are  common.  Sarcou 
degeneration  ma%'  also  oecui 
fibrous  tumor;  it  will  then  i 
the  characters  of  a  malie:nant  growth.  The  rnchnvdromafa  occur  in 
persons,  usually  from  tlie  jieriosteum  rather  than  the  meilulla.  As 
form  of  tumor  they  are  extremely  rare,  but  are  fairly  common  in 
tion  witli  fibroma,  myxoma,  and  osteoma.  Like  tlie  fibromata,  tluv 
grow  to  a  hirge  size,  invade  the  various  cavities  of  the  face,  cause 
tion  and   dilatation  of  hme^   and   remarkable  deformities.     The   Ust 


FuL  173.— ENoRMoira  MrxEu  Tumor  GBOwr  v;  i  if  vi 

THE   Boi>Y  OF  Tlie    LoWtiR  JaTJ"  OF  A  GtNfcHAJ.LV 

Bemun  Chahacter,     (Collide tioa  of  Dr»  Chadcs 
McBuraey.) 
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^wth  reseniljles  that  of  fibroma.     They  are,  of  course,  hard  tumors. 

?iieral  health  is  not  affeetetl*     Osteoma  may  octiur  as  a  circumscribed  or 

Jiifiise  growth  friviii  any  portion  of  the  j^ws.     They  frequently  resnlt 

^ssiticatioii  of  an  enchondrurim.     They  tire  hard  tumors  of  slow  growth 

enign  eharacteristicsj   though  they   may   attain  great  size.      They   are 

mes  mu]ti|)le. 

wjcTiASis  Oi^sirAt. — Diffuse  production  of  new  lx>ne  in  con  nee t  ion  with 

wSj  the  other  hones  of  the  face,  and  the  eraniniii,  occurs  as  a  rare  disease 

ch  the  name  leonliai^is  has  been  given.     The  entire  Bkull  may  be  so  in- 

i  in  thickm*sg  that  the  dried  skidl  may  weigti  four  or  five  timeg  as  much 

bouhh     In  the  few  cawa  re|M(Tted  tlic  disease?  hiii*  developed  in  early  life, 

Id  extended  over  a  period  of  many  }'ears.     One  of  the  Ixjnes  of  the  face 

ally  affected,  and  as  time  goc^a  on  ^me  Ixme  after  auotber  Ijeeonies  en* 

J  thickened,  with  a  develiijjmeut  td  prmiiineiit  Umy  masi^es  here  ami  there. 

v]y  piH^^asive  interference  witli  tlje  function  of  organ  .after  organ,  and 
after  eavity,  takes  phi<^*  hy 

re,  until  the  patient's  death. 

iicOM  A  TA> — S  areom  a    is    the 

fre<pient   form  of  tumor  af* 

I  the    jaws*      It    may   occur 

or  in  c<^»mbination  with  the 

I    ff>nns — fibroma,    cliondro- 

^teoina — oftt-n  as  a  degenor- 

change    in    the    latter.      All 

less  of  sarcoma  develop  in  the 

-ronnd,    spindle,    giant,    and 

-celled    fimns.      The    round- 
sarcoma  is  the  most  nialii:;' 

Ivfie,    and    may    ih'sfroy   life 

•apidly.     The  sarcomata  njay 

from  the  periosteum,  the  sulh 
of  the  \wmp^  or  may  be  pri- 

in  t)je  soft  parts,  and  invtilve 

ne  secondarily.     The  sarcom- 

F  the   jaws   show   a   coiiumm 

key  to  grow  rapidly,  to  infil- 

and    destroy    the    Ixmes    and 

arts,  to  pi'o<hice  rapi*lly  pro 

re  deformity,   to   invade   the 

«  of  the  face  and  the  skull, 

lergo  de^nerative  clumges,  to  ulcerate  and  bleed  when  they  reach  the 

B  of  the  mucous  membrane,  and   to  destroy  life.      Death  occurs  from 

Bid  hemorrbagt*s,  from  sepsis,  pneumonia,  from  invasion  of  the  interior 

jlkull^  and  from  exhaustion* 


Ft  a,  174. — GiANT-CEixEn  Sarcoma  of  the  Upfer 
Jaw-.     (Kiiidiicftte*  of  Dr.  Vi\  S,  iluiwlifil,  of  Bttlti- 
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Carcinoma  of  the  Jaws. — Carcinoma  of  the  jaiva  occurs,  for  tlii 

part,  secondary  to  earcmonia  of  the  glandular  organs,  or  to  epitlielioma 
skin,  or  of  the  iimcous  iiienihrane  of  the  month,  the  tongiie,  the  nogc?, 
accessory  cavities.  The  tumors  rapidly  infiltrate  and  destroy  the  Ixme 
grow  beyond  the  reach  of  operative  interference,  and  destroy  life  in  one 

ways  already  indicated  as  pi 
to  malignant   tumors.      The 
noninta    are  apt   to   undergo 
11  leer  at  ion  with  piitref  active  i*1ii 
to   hi(^cf!j   and   to   protiuce   in| 
tion    Ijy    the    ahsorption    of 
and  sejitie  products. 

Diagnosis  ov  Maliona 

MOllB   OF   THE   JaW8, In  TeS^ 

the  diagnosis  of  the  maligTi 
mors  of  the  jaws,  it  may  bfl 

that  sarcomata  occur  for  the 
part  in  young  people,  or 
miildle  a^;  carcinoma,  o: 
fithvT  handy  is  develojied  il 
vaneed  life.  Sarcoma  is  IM 
frequently  associated  witli 
matism  and,  in  a  good  maq 
stances^  with  extensive  carl 
the  teeth  and  inflammatory 
tions  of  the  gums.  The  sai 
nf  the  alveolar  proces^w^s  ere 
frequent  than  those  of  the  1>0 
the  jaw_ 

Clinirally,    the    sarenmnta 
he  liiird   or  soft;   the  major 
those   developing   from    the 
teum  are  fairly  hard  tumors* 
growing  from  the  medulla  af 
to    be    softer    and    more    malignant      Cystic   degeneration    and    hemori 
into   the   substance   of  the   tumor   are   more   common    in    the    softer  : 
The  cystic  cavities  contain  hlmidy,  or  hroivn,  serous  fluid,  or  gelatinoii 
crumbly  masses  of  a  dirty-hrown  color.     The  central  sarcomata,  at  first, 
the  bone,  then  perforate  it ;  rnpidly  invode  the  cavities  of  tlie  face,  notali 
month,  the  imtruin^  and  the  nasal  cavify;  Bonietimes  penetrate  the  skin, 
ate^  and  form  fungating  bleeding  masses.     In  the  upper  jaw  the  early 
toms  may  be  tlufse  of  F^uppuration  of  the  antrum — a  freqnent  coniplieat 
malignant  tumors  in  this  region.     The  central  growths  cannot  always 
ognized  at  a  single  examinationj  during  the  early  stage  of  their  deirdfl; 


>IIJ.     17iJ,  —  riu>NT    VlKW    IJF  TirK    PltKCElJlNG    Ca^E 
tyY  CjIANT-('kT.LEI>  JSaHCOMA   Mf  THE    UPPKR  J  AW* 

Tlie  [Jut it'll t    liad   (ihserviMl    the  presf?rir:i^  nf  x\\v, 

aliout  n  ft  y  vt*iii^^  <  *  I H'  nit  j  v  e  rt-i  i  h  j  \'ik\  t  >f  1m  ^t  1 1  nvi- 
p'ricir  [Tmxiilzp  wiia  TfillowtHl  hy  death  from  shock 
in  ^K  huiira. 


*y  have  broken  tlJTOtigb  tbe  bony  capsule.  The  perforation  of  the 
md  even  the  fonuation  of  a  diatinct  enlargetnent,  is  usiiaUj  preceded  by 
U0138  dull  pain.  On  the  lower  jaw  tJicy  form  rounded  tiimora  of  a  vari- 
iize;  small  at  first,  later  Bonietimea  as  large  as  a  child's  head.  In  the 
jaWj  in  addition  to  the  deformity,  there  is  early  interference  with  nasal 
iing,  parehmentlike  tliinnitig  of  tlie  hone  in  accej^dble  situations,  with 
igg  on  palpation.  Latere  softening,  with  pitting  on  pressure.  Secondary 
Hnent  of  lymph  nodes  is  the  except  ion  rather  than  the  rule, 
arther,  it  may  be  said  that  tbe  prognosis  of  the  harder  forms,  growing 
the  peril ifiiteuni,  IB  much  better  than  is  the  ease  with  those  developing 
the  cancelloiia  tissue  of  the  l>one  iti^lf.  The  carchiomata  of  the  jnw 
riipB^ted,  for  the  most  part,  as  secondary  tumors  following  cancer  of 
p,  file  tongue,  the  floor  of  the  mouth,  the  giima,  tbe  parotid  nnd  sidmiax- 
glanda,  etc.  Occasionally  tbey  have  their  origin  in  displaced  epithelial 
in  the  bone  itself.  Tliey  are  tumors  of  advanced  life,  and  occur  much 
frequently  in  the  npper  than  in  the  lower  jaw.  As  already  stated,  it  is 
y  impossible  to  saj^  in  the  given  case,  whether  tbe  tumor  originated  in 
iieous  membrane  of  the  nose  or  antrum,  or  in  the  bone  itself. 
be  symptoms  are  pain,  referred  to  the  teeth,  sometimes  radiating  into 
mi  parts  of  tbe  bead  or  face;  or  a  dull  pain,  referred  broadly  to  one  side 
^  faoe^  In  the  upper  jaw  interfer- 
^ith  nasal  breathing  is  an  early  syrap- 
Inspection  through  the  nose,  or  pal- 
i  in  the  throat,  may  discover  one  or 
«ide  of  the  nose  more  or  less  com- 
^  filled  with  soft,  bleeding  masses  of 
'  tissue.  The  teetli  l>ecome  loosened 
bave  carcinomatous  ulcerations  be- 
There  follow  swelling  and  infiltrn- 
I  the  s<:>ft  tissues  of  tlie  face.  Afl  the 
'  approaches  tbe  surface  the  skin  1k^ 
infiltrated,  immovalde,  hardened,  and 
aecL  Perforation  of  the  skin  and  ub 
un  oceiirs  rela lively  late  in  the  dis- 
if  at  nib  Invasion  of  tbe  orbit  cuuHes 
flialmos^  difihirhanees  of  vision  n\u\ 
In  the  lower  jaw  involvement 


if-SS, 


Fig.  1 70  -  —  r  I ;  ti  >.  m  l  lu  v  a  Osn  eom  x  k  r,i  ti  !?? 
ov  THK  Lower  Jaw  in  a  Boy.  The 
child  aiwii  flu(Tereti  from  a  tuberculous 
dbtiw^  tuberculous  ribs  and  empvema* 
(Case  of  Dr.  iliarles  N.  Dowa,  St. 
Maury's  Hospital.) 


?  submaxillary  lymph  nodes  is  early 
able-  The  destructive  proeesa  in  the 
is  so  rapid  J  ulceration  and  pyogenic 
ion  oecur  so  early^  together  with 
die,  loss  of  teeth,  and  suppuration,  that  the  tumor  may  be  mistaken 
»riij3fih3,  or  osteitis  of  the  jaw  with  abscess.  In  faetj  necrosis  of  a 
erabte  mass  of  bone  is  not  very  rare  as  the  result  of  rapid  degenera- 
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tive  changes  in  the  tumor.  The  prognosis  of  carcinoma  of  the  jaw  is  i^ 
worst  possible. 

Diseases  of  the  Temporo-maxillary  Artionlation. — Acute  Synovitis. — Ace 
synovitis  of  the  temporo-maxillary  joint  may  occur  as  the  result  of  acute  rhe 
matism ;  in  the  course  of  acute,  infectious  diseases ;  as  acute  gonorrheal  syx: 
vitis.  The  diagnosis  is  made  by  the  recognition  of  pain,  swelling,  and  diinii 
ished  mobility,  or  pain  on  motion,  in  the  joint,  together  with  the  concomitaa 
rheumatic  affections  of  other  joints,  the  presence  of  gonorrhea,  measles,  scar/i- 
tina,  etc. 

Inflammatory  Closure  of  the  Jaws. — There  is  complete,  or  incomplete, 
immobility  of  the  temporo-maxillary  joint  when  acute  inflammatory  processes 
exist  in  the  neighborhood — mumps,  abscesses  in  the  region  of  the  lower  molan, 
acute  suppurative  tonsillitis,  pretonsillar  abscess,  etc. 

Tuberculosis. — Tuberculosis  of  the  joint  is  rare,  and  is  usually  secondaij 
to  tuberculosis  of  the  temporal  bone.  The  signs  are  those  of  tuberculosis  of 
joints,  a  chronic  course,  pain  on  motion,  the  formation  of  sinuses,  a  sequestrum, 
etc.     Ankylosis  is  an  uncommon  result 

Arthritis  deformans. — Arthritis  deformans  of  the  joint  is  rare;  it  ii 
attended  by  fibrous  degeneration  of  the  cartilage;  by  the  formation  of  osteo- 
phytes,  absorption  of  bone,  relaxation  of  the  ligaments  with  complete,  or  partial, 
habitual  dislocation  of  the  joint,  or  by  fibrous  or  bony  ankylosis  with  inabili^ 
to  open  the  mouth. 

Causes  of  Locked  Jaws. — Inability  to  open  the  mouth  may  proceed  from 
general  conditions  affecting  the  muscles  and  the  nerves,  such  as  tetanus.  From 
spasm  of  the  muscles  due  to  irritation  of  the  fifth  pair  of  cranial  nerves,  esp& 
cially  the  third  branch,  to  injuries  or  diseases  of  the  soft  parts  or  bones  in  tin 
vicinity  of  the  joint;  and,  finally,  to  affections  of  the  joint  itself.  Some  of  the 
causes  have  already  been  mentioned;  they  may  be  enumerated  as  follows: 
Inflammations  connected  with  the  back  teeth  and  the  jaw,  such  as  abecen, 
periostitis,  the  irritation  produced  by  molar  teeth  about  to  penetrate  the  gum, 
abscesses  and  phlegmonous  inflammations  of  the  salivary  glands,  abscesses  in 
the  throat,  in  the  soft  parts  of  the  cheek  and  the  upper  part  of  the  neck;  M 
the  result  of  central  nervous  causes — i.  e.,  hysteria ;  from  cicatricial  contrte 
tion  follow^ing  injury  or  disease  of  the  cheeks,  parotid,  or  temporal  r^oMj 
notably  after  gangrene  of  the  face  (noma)  ;  following  fractures  of  the  jaw, 
with  deformity,  or  bony  ankylosis  between  the  jaw  and  the  zygomatic  proccai 
Finally,  as  a  congenital  malformation  wath  an  abnormal  development  of  th 
coronoid  process,  such  that  mechanical  interference  with  motion  exists.  Tbi 
deformity  is  combined  with  arrest  of  development,  and  abnormal  smallness  o 
the  lower  jaw.  The  diagnosis  depends  upon  a  search  for  the  cause  of  tl 
immobility. 


CHAPTER   XVI 
INJURIES  AND  DISEASES  OF  THE  MOUTH  AND  THROAT 

DISEASES   OF   THE   MUCOUS   MEMBRANE    OF   THE   MOUTH 

Catarrhal  Stomatitis. — Under  the  head  of  Bacteriology  of  the  IMouth  it 
Tras  pointed  out  that  the  mouth  was  the  home,  under  normal  conditions,  of  a 
great  variety  of  bacteria,  pathogenic  and  nonpathogenic.  Stomatitis  occurs 
18  the  result  of  mechanical,  thermal,  and  chemical  irritations.  Further,  in  the 
ihsence  of  proper  cleanliness,  one  or  other  variety  of  bacteria  may  cause  inflam- 
mation of  the  mucous  membrane  of  the  mouth  of  any  grade  of  severity.  A 
catarrhal  inflammation,  slight  or  severe,  ulceration,  or,  under  favorable  condi- 
tions, gangrene. 

Catarrhal  Inflammation. — Catarrhal  inflammation  is  characterized  by  red- 
ness, tenderness,  and  swelling  of  the  mucous  membrane;  by  desquamation  of 
flie  epithelium ;  by  an  increased  secretion  of  mucus,  containing  a  greater  or  less 
proportion  of  leucocytes.  There  may  be  small  erosicms  and  superficial  ulcer- 
ations. 

VlceratiTe  Stomatitis. — Ulcerative  stomatitis  occurs  in  conditions  of  general 

depression,  in  the  course  of  acute  infectious  disease,  as  the  result  of  poisoning 

ly  mercury  and  lead  (as  already  described  under  affections  of  the  gums),  in 

iCDTvy.    All  the  forms  of  ulcerative  stomatitis  occur  most  often,  and  are  of 

tbe  greatest  intensity,  among  those  who  have  neglected  the  due  precautions 

of  cleanliness — cleaning  the  teeth,  the  use  of  mouth  washes,  periodic  visits  to 

•  dentist,  etc.     In  ulcerative  stomatitis  the  signs  and  symptoms  of  the  milder 

form  are  present,  but  are  more  intense.     The  ulceration  is  found  especially 

Upon  tbe  gums,  in  the  vicinity  of  carious  teeth.     Tlie  necks  of  the  teeth  are 

innrounded  by  a  collar  of  greenish-yellow  material  consisting  of  bacteria,  epi- 

flelial  cells,  and  pus.     The  breath  is  commonly  fetid.     Ulcers  may  also  be 

fareloped  upon  the  cheeks,  opposite  a  sharp  carious  tooth,  in  the  floor  of  the 

Donth,  upon  the  tongue,  etc.     Salivation  is  often  present,  the  tongue  may  be 

iFoIlen,  pain  and  tenderness  are  marked.     The  patients  are  only  able  to  take 

hnd  soft  solids  and  liquids,  and  that  with  difficulty.     The  submaxillary  lymph 

odes  are  enlarged  and  tender,  periostitis,   abscess,  etc.,   are  not  uncommon. 

For  Gangrenous  Stomatitis,  see  Xoma.)     (See  Fig.  KJO.) 

Thrush, — As  the  result  of  the  development  of  a   fungus    (saccharomyces 

bicans)  there  develop  in  the  mouths  of  suckling  and  teething  children  small, 
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grayish-white  plaques,  surrounded  by  a  narrow  inflamed  border.  The  plaqnei 
are  covered  by  a  thin  layer  of  dead  epithelium  in  which  the  fungus  is  growii^ 
A  general  catarrhal  inflammation  of  the  mucous  membrane  of  the  mouth  ii 
often  present     Other  micro-organisms  are  usually  concerned  in  the  process. 

Erysipelas  of  the  Mucous  Membrane  of  the  Month  and  Throat. — ^Erysipelts 
of  the  mucous  membrane  of  the  mouth  and  throat  occurs,  usually,  as  an  exten-  ; 
sion  from  erysipelas  of  the  face,  less  commonly  as  a  primary  infection.    There 
is  intense  redness  of  the  mucous  membrane  of  the  moifth  and  throat,  marked   i 
swelling,  and  a  danger  of  asphyxia  from  edema  of  the  glottis.      (See  Ery- 
sipelas. ) 

Primary  and  Secondary  Syphilitic  Eruptions  of  the  Month  and  Throat— Pri-  j 

.  mary  and  secondary  syphilitic  eruptions  of  the  mouth  and  throat  have  been   j 

sufficiently  descril)ed  under  Syphilis.  ^ 

Onmmata. — Gummata  may  occur  in  any  portion  of  the  mouth  and  thrott   j 
They  are  especially  common  in  the  tongue.     They  form  submucous,  or  more   \ 
superficial,  nodules  of  varying  size,  which  break  down  and  leave  characteristic 
gummatous  ulcerations,  with  a  punched-out  and  undermined  border,  and  a  base 
covered  by  necrotic  material.     They  are  more  or  less  extensive  and  more  or  leas   j 
destructive,  according  to  the  peculiarity  of  the  individual  case. 

THE   TONGUE 

Congenital  Deformities  of  the  Tongue  and  Floor  of  the  Month. — The  most 
common  deformity  of  the  tongue  is  congenital  shortening  of  the  frenutn  of  i^ 
tongue.   When  it  is  of  a  high  grade  it  may  lead  to  disturbances  of  speech.    The  \ 
mothers  of  infants  are  apt  to  overestimate  the  gravity  of  the  condition,  and  to 
request  an  operation  when  none  is  required.     When  children  have  grown  to 
be  five  or  six  years  of  age,  and  still  are  unable  to  speak  plainly,  it  is  some* 
times   assumed  by   the   mother  that  the  child   is   suffering  from  tongue-tie;   ' 
whereas,   often,  the  case  is  one  of  imperfect  cerebral  development     A  can* 
genital  deformity  sometimes  occurs,  such  that  the  entire  tongue  is  adherent, 
more  or  less  firmly,  to  the  floor  of  the  mouth,  as  far  forward  as  its  tip.    Cifl» 
have  also  been  described  in  which  the  frenum  of  the  tongue  was  too  long,  (*i 
at  least,  the  tongue  was  too  movable,  so  that  it  fell  back  into  the  throat,  and 
caused  symptoms  of  asphyxia.     The  tongue  may  be  congenitally  fissiuredj  and  : 
the  fissure  may  be  of  any  extent,  from  a  slight  furrow  to  a  tongue  completdf  [ 
bifid  back  to  its  base.     The  tongue  may  be  abnormally  long  or  abnormaDy 
large.     (See  Lymphangioma  of  the  Tongue.)     An  acquired  atrophy ^  usnaDj  < 
of  one  side  of  the  tongue,  may  result  from  intracranial  hemorrhages  in  4b  3 
region  of  the  center  of  the  hypoglossal  nerve,  or  from  tumors  of  the  brain,  cere* 
bral  syphilis,  in  the  course  of  tabes  dorsalis,  progressive  muscular  atrophieii 
etc.,  or  from  division  of  the  hypoglossal  nerve. 

Injuries  of  the  Tongue. — The  most  frequent  injury  of  the  tongue  is  caused 
by  the  teeth.    The  tongue  is  often  bitten  during  epileptic  attacks,  and  a  histoiy 
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of  such  bites,  and  scars  upon  the  tongue,  is  a  diagnostic  feature  of  epilepsy. 
A  blow  upon  the  chin  while  the  tongue  is  protruded  will  produce  a  lacerated 
^ronnd  of  the  tongue.     Further,  sharp  foreign  bodies  taken  into  the  mouth 
irith  the  food,  stab  and  gunshot  wounds  of  the  tongue,  arc  not  infrequent. 
Wounds  of  the  tongue  are  attended  by  free  bleeding,  and,  if  infected,  by  seri- 
ous and  even  dangerous  swelling.     The  bites  of  insects  upon  the  tongue  may 
also  be  attended  by  considerable  swelling,  usually  of  short  duration.     Burns 
of  the  tongue  are  caused  by  swallowing  hot  liquids,  and  are  quite  frequent  as 
the  result  of  swallowing  caustic  chemicals  by  accident,  or  with  suicidal  intent. 
Bums  of  the  tongue  produce,  as  upon  the  skin,  hyperemia,  vesication,  or  the 
formation  of  sloughs.     The  most  frequent  chemical  burn  of  the  tongue  is  pro- 
duced by  carbolic  acid.     The  eschars  during  the  first  few  hours  are  white,  and 
the  characteristic  odor  of  carbolic  acid  can  usually  be  detected.    Foreign  bodies 
may  heal  into  the  tongue  or  remain  for  years  without  producing  any  reaction 
(bullets,  sutures,  and  the  like)  or  they  may  cause  abscess. 

Inflammations  of  the  Tongue. — The  inflammations  of  the  tongue  occur  as  the 
result  of  infected  wounds,  from  infection  of  bums  of  the  tongue,  as  a  compli- 
tttion  of  acute  infectious  diseases,  and  of  severe  stomatitis.  Acute  inflamma- 
tion of  the  tongue  usually  runs  a  rapid  course.  The  tongue  swells  rapidly, 
wmetimes  to  twice  or  thrice  is  normal  size,  becomes  more  or  less  immobile, 
speech  and  swallowing  are  interfered  with,  the  tongue  may  protrude  from  the 
mouth  and  become  dry,  there  may  be  serious  dyspnea.  The  condition  is  usually 
confined  to  one  half  of  the  tongue ;  it  may  end  in  resolution,  or  in  suppuration 
and  abscess.  The  presence  of  an  abscess  will  be  indicated  by  severe  septic  symp- 
toms, high  fever,  a  rapid  pulse,  localized  pain  and  tenderness,  sometimes  fluc- 
tnation  to  be  felt  from  the  floor  of  the  mouth,  loss  commonly  upon  the  dorsum 
rf  the  tongue.  The  introduction  of  an  aspirating  needle  also  may  demon- 
strate the  presence  of  pus.  After  drainage  the  swelling  and  other  symptoms 
usually  subside  very  quickly.  Fatal  cases  from  general  sepsis  or  aspiration 
pieumonia  have  occurred. 

Tuberculosis  of  the  Tongue. — ^Tuberculosis  of  the  tongue  is  exceedingly  rare 
aa  a  primary  infection,  and  occurs  usually  in  persons  with  well-marked  phthisis. 
In  the  cases  I  have  seen  the  ulcer  was  situated  upon  the  dorsum  of  the  tongue 
near  the  tip;  it  was  round,  from  a  quarter  to  half  an  inch  in  diameter;  the  base 
was  covered  by  a  soft  unhealthy  granulation  tissue,  in  which  could  be  seen 
amall  caseating  nodules ;  the  ulcers  were  very  painful.  In  souie  cases  the  ulcer 
may  be  deep  and  fungating.  The  base  of  the  ulcers  are  not  hard,  as  is  the  case 
with  cancer ;  there  may  be  secondary  tulxjrclcs  in  the  vicinity.  A  diffuse  sub- 
miliary  tuberculosis  of  the  tongue  may  also  occur. 

Syphilis  of  the  Tongue. — All  three  stages  of  syphilis  may  occur  upon  the 

tongue.     Chancre  of  the  tongue  occurs  upon  the  dorsum  or  sides  of  the  front 

part  of  the  tongue.     It  occurs  as  a  sharply  circumscribed  nodular  infiltration, 

more  or  less  indurated,  from  a  quarter  to  half  an  inch  or  more  in  diameter, 

and  of  a  livid  red  color;  induration  may  be  more  or  less  marked.     After  the 
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epithelial  covering  is  lost  the  edges  of  the  nicer  are  slightly  elevateil,  the  e^H 

k'F  a  little  depressed,  raw,  and  grmmlar,  or  covered  with  a  false  ineml»rHne. 
The  glandij  of  the  snbiuuxillary  region  aocm  enlarge,  and  other  symfiiuui^ 
follow. 

t^econdary  manifcstatiomi  are— during  the  early  Btages  of  the  diiic'j*^^ 
nmc^otis  pntehes,  already  deserilied.  These  occur  a^fweially  at  the  tip  mul  aji^jr 
the  lateral  borders  of  the  tongue,  Tbey  arc  usually  aeeiunpanied  l»y  t^intikr 
lesiooB  of  the  inner  surface  of  the  lii*Bj  the  eomers  of  the  mouth,  etc.  In  te^m 
cashes  true  ideeration  of  the  tongue  nuiy  take  plaee  during  the  i^erondary  ^bg^ 
The  ulecrs  are  round,  usually  multiple,  their  edges  are  sbarply  nuirked^  uiW 
manifestations  are  commonly  present.  Permanent  ecars,  in  the  sha()e  of  i^ 
sures  or  puekerings  ujion  the  tonguej  may  follow  these  ulcerations.  The  ^jbp 
mala  of  the  tongue  are  not  uueouuium ;  they  usually  form  in  the  suhuuM^m 
tissue,  and  either  break  down,  forming  a  craterlike  ulet^r  of  chartietrTi«tie 
ap{)earanee  and  shaiJC,  or  may  lye  absorlM*d  without  nh*eratitin.  Tim  m 
characteriited  by  a  sltm'  course.  They  are  firm  or  elastic,  nodular  in  chjinidrf, 
and  relatively  pa iu less* 

Syphilitic  Sclerosis  of  the  Tongue. — Gummata  of  the  ton^io  may  leave 
behind  df^use  ]»uekcrcd  sear^  and  even  nt*table  deformity  of  the  mcudicr*  An 
interesting  observation  was  made  by  nie  in  a  ease  of  tertiary  sypliilitic  alo^ 
ation  of  the  tongue.  The  patient  was  a  jonng  man  who  preac^nted  hluisrlf  with 
the  bistury  of  ref)eated  severe  attaelcs  of  vomiting  of  blood.  He  was  prof«*unJI? 
anemic.  A  probable  diagnosis  was  made  of  nicer  of  the  stomach;  fiiribrr 
exanu'uation  showed  a  deep  tertiary  syphilitic  ulcer  situated  far  back  at  tk 
base  of  the  tongue,  just  in  front  of  the  epiglottis,  from  which  the  hemorrha^ 
had  occurred.  The  uU^r  healed  promptly  under  sjreifie  treatment;  the  kiiisr 
temesis  did  not  recur. 

Actinomycosis  of  the  Tongue, — ^Actinomycosis  of  the  tongue  occurs  u  snli- 
tary  or  multiple  noduk-s  in  the  tongue,  varying  in  she  from  tin*  hi'Ui!  uf  i 
match  to  that  of  a  hazelnut.  The  nodules  are  in  the  anterior  half  of  tli* 
tongue.  For  a  long  time  the  mucotis  membrane  is  adherent  over  theni,  kl 
intuci  They  are  moderately  hard*  They  may  ulcernte^  and,  if  inri.sctl,  1^7 
discharge  a  little  pua  containing  actinomyecs  granules*  The  cavity  cif  flie 
alistt^ss  is  filled  with  soft  granukticms,  and  tliere  are  apt  to  be  little  iindrr 
mined  )MK*kets,  here  and  tberr,  communieatiug  with  it.  The  appearannt?  a 
unlike  the  dirty-yellowish^  shreddy,  brokenilnwn  base  of  a  prumma. 

Infection  and  Inflammation  of  the  So-called  Lingual  Tonsib — Infei^ti  i 
inflammation  of  the  so-<*alled  lingual  tonsil,  at  the  base  of  the  tongue,  i 
times  foHowed  by  abscess.     The  symptoms  are  those  of  an  aliseess  of  tl  ■ 
part  of  the  tongue.     It  is  especially  likely  to  lie  fullowed  by  edema 
glottis. 

Leukoplakia  of  the  Tongue* — leukoplakia  of  the  toupiCj  repirded  hy  m%^ 
oljservers  as  identical  with  psoriasis,  ichthyosis,  keratosis,  smoker's  patelirj'  I'f 
the  tongxie,  is  a  chronic  disease  characterized  by  the  slow  formation  of  opiquei 
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lilk-white  spots  upon  the  surface  of  the  tongue,  less  often  upon  the  cheek, 
;um8,  and  lips.  Upon  the  tongue  they  form  white,  slightly  uneven,  or  wrinkled, 
nilk-white  areas  which  appear  to  be  slightly  elevated  above  the  general  surface. 
There  are  often  superficially  ulcerated  cracks  and  fissures  crossing  the  white 
nrface;  they  are  confined  to  the  anterior  half  of  the  tongue.  The  plaques  are 
m  sharply  marked,  of  irregular  contour ;  they  are  often  multiple ;  they  may 
over  a  large  part  of  the  surface  of  the  tongue.  The  cracks  and  fissures  often 
>leed  upon  mechanical  irritation.  Upon  palpation  the  diseased  area  feels  quite 
itrd.  The  disease  is  at  first  not  markedly  painful,  but  as  time  goes  on  the 
oDgue  becomes  stiff,  so  that  articulation  may  be  troublesome.  As  the  ulcers 
Bd  fissures  increase  in  number  and  depth,  they  become  more  and  more  sensi- 
ive,  until  eating  and  drinking  becomes  a  torture.  The  disease  is  peculiarly 
nteresting  because  many  of  the  cases  of  carcinoma  of  the  tongue  are  preceded 
»y  this  condition  of  leukoplakia. 

Tninors  of  the  Tongue. — Angioma  of  the  Tonc.ue. — Angioma  of  the 
ongiie  occurs  as  angioma  simplex  and  as  cavernous  angioma.  Angioma  sim- 
ilex  occurs  in  the  form  of  small  slightly  elevated  patches  of  a  deep  blue-red 
lolor,  sometimes  bright  red,  upon  the  surface  of  the  tongue;  less  often  they 
ire  more  deeply  seated  in  the  substance  of  the  tongue.  They  seldom  exceed 
tree  fourths  of  an  inch  in  diameter;  they  may  be  single  or  multiple,  may 
lemain  stationary,  or  grow  into  tumors  of  some  size.  Cavernous  angioma 
wnirs  in  the  form  of  single  or  multiple,  blue  or  red  nodules  upon  the  surface, 
)r  in  the  substance  of  the  tongue.  They  are  sometimes  erectile — i.  e.,  they 
increase  in  size  when  the  head  is  bent  forward,  upoi^  coughing,  straining,  etc. 
rhoy  are  soft  and  compressible  like  a  sponge,  and  regain  their  size  at  once 
«'hen  the  pressure  ceases.  They  may  also  remain  stationary  or  grow  into  pretty 
large  tumors.  There  is  always  serious  danger  from  hemorrhage  due  to  slight 
iccidental  wounds  and  from  infection. 

Lymphangioma  of  the  Tongue. — Lymphangioma  of  the  tongue  may  be: 
(1)  Simple;  (2)  cystic;  (3)  cavernous.  Most  of  the  cases  of  congenital  and 
acquired  enlargements  of  the  tongue  (macroglossia)  are  congenital  cavernous 
^ymphangiomatay  or  combinations  of  lymphangioma  with  hemangioma.  The 
enlargement  may  be  so  great  that  the  tongue  cannot  be  retained  in  the  mouth, 
md  constantly  protrudes  through  the  lips.  The  enlargement  may  not  be  noticed 
»t  birth,  or  until  the  tongue  is  considerably  increased  in  size.  The  protruded 
portion  of  tongue  is  of  a  deep-red  color ;  and  becomes  fissured,  excoriated,  even 
ilwrated.  A  deep  furrow  exists  at  the  line  of  the  teeth.  S|X3ech,  swallowing, 
ad  breathing  are  notably  interfered  with.  Attacks  of  inflammation  occur 
mm  time  to  time,  and  make  the  condition  w^orse.  Cystic  lymphangioma  occurs 
1  the  form  of  larger  or  smaller  cystic  nodules,  simple  or  conglomerate,  on 
le  surface  of  or  in  the  substance  of  the  tongue,  fiUcd  with  clear  or  cloudy 
mpb. 

Sarcoma  of  the  Tongue. — Sarcoma  of  the  tongue  is  a  rare  tumor,  a  few 
3es  are  reported.     They  possess  certain  definite  peculiarities.     They  remain 
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often  small  and  stationary  for  some  time,  and  then  grow  rapidly.     They  are 
very  painful,  ulcerate  early  and  deeply. 

Cystic  Tumohs  of  the  Tongue. — Small  mucous  cysts  occur  beneath  the 
tongue,  in  the  floor  of  the  mouth,  and  in  the  mucous  membrane  of  the  cheeb 
as  small,  translucent,  bluish,  bladderlike  elevations  upon  the  surface,  contain- 
ing clear  stringy  mucus.  Similar  cysts  may  occur  at  the  back  of  the  tongue 
in  connection  with  the  lingual  tonsil. 

Kanula. — Mucous  cysts  of  considerable  size  occur  beneath  the  tongue  and 
the  floor  of  the  mouth,  to  one  side  of  the  frenum,  between  the  tongue  and  the 
jaw;  they  are  very  rare  in  the  middle  line.  Ranula  appears  like  a  thin, 
rounded,  pale-red,  or  bluish-white,  translucent,  bladderlike  formation  beneath 
the  tongue,  covered  by  normal  mucous  membrane,  tense,  but  movable  over  the 
surface  of  the  cyst.  The  contents  are  clear  mucus  closely  resembling  egg  albu- 
men; rarely  the  mucus  is  yellow  or  brown  in  color.  A  ranula  may  be  (1)  t 
cyst  of  Bochdalek's  glands;  (2)  a  cyst  of  the  Blandin-Nuhn  gland  at  the  apex 
of  the  tongue;  (3)  a  retention  cyst  of  the  sublingual  gland  or  of  the  soKjalkd 
glandula  incisiva. 

Dermoid  Cysts. — Dermoid  cysts  of  the  floor  of  the  mouth  are  congenital 
tumors,  but  may  not  grow  to  sufficient  size  to  be  noticed  for  some  time.  They 
present  in  the  middle  line  of  the  mouth  l)eneath  the  tongue,  or  beneath  the 
chin;  they  are  very  rarely  to  one  side  of  the  middle  line.  They  form  globular 
or  semiglobular  tumors  of  elastic  consistence.  They  may  be  mistaken  for 
lipoma,  or,  possibly,  for  ranula.  Their  median  situation  and  their  contents 
establish  the  diagnosis. 

Rare  Tumors  of  the  Tongue. — Lipoma  is  a  rare  tumor  of  the  tongiia 
They  are  sessile,  or  jiedunculated  tumors  of  the  dorsum,  borders,  or  tip  of  tie 
tongue.  They  may  be  embedded  in  the  muscular  tissue  of  the  tcmguc  itself. 
Other  rare  tumors  of  the  tongue  are  fibroma,  chondroma,  osteoma.  The 
so-called  papilloma  of  the  tongue  is  a  small,  sessile,  or  pedunculated  tumor  of 
the  dorsum  of  the  tongue,  as  large  as  a  pea  or  a  hazelnut.  The  surface  n 
granular  and  rough.  They  are  not  painful,  and  rarely  give  rise  to  any  symp- 
toms. Some  of  the  papillary  outgrowths  from  the  tongue  are  true  benigfl 
epitheliomata,  and  resemble  in  structure  the  acuminate  warts  of  the  prepuce 
and  elsewhere.  A  more  massive  fibrous  tumor  of  very  slow  growth  has  occa- 
sionally been  observed  in  the  substance  of  the  tongue.  Endotheliomata  of  the 
tongue  have  been  described  as,  for  the  most  part,  slow-growing  tumors,  showing 
hyaline  and  other  forms  of  degeneration.  Their  diagnosis  would  be  for  the 
pathologist  to  make,  after  removal.  Adenoma  may  occur  as  circunisoriW 
nodular  tumors  of  the  substance  of  the  tongue.  Sujx^rficially  they  may  resem- 
ble polypoid  growths.  The  glandular  tissue  may  resemble  an  acinous  gland  or 
the  tissue  of  the  thyroid  gland — ^when  they  are  known  as  struma  of  the  tongue. 

Cancer  of  the  Tongue. — By  far  the  most  interesting  and  important 
tumor  of  the  tongue  is  cancer.  Even  under  the  best  of  conditions  it  is  one  df 
the  most  painful  and  fatal  of  malignant  diseases,  and  its  early  diagnosis  is 


THE  TONGUE  480 

iberefore  highly  important.  There  seems  to  be  no  doubt  that,  in  some  coun- 
tries at  least,  cancer  is  becoming  more  frequent ;  for  example,  in  England,  sta- 
tistics seem  to  show  that  cancer  of  the  tongue  has  become  more  than  four  times 
as  frequent  in  the  last  twenty-five  years.  The  disease  is  nearly  ten  times  as 
frequent  in  men  as  in  women.  Cancer  of  the  tongue  arises  in  the  tongue 
itself;  in  the  mucous  membrane  of  the  cheek  or  of  the  floor  of  the  mouth. 
Chronic  irritations  of  the  mucous  membranes  seem  to  play  a  very  important 
part  in  the  production  of  cancer  of  the  tongue,  and  it  has  been  supposed  that 
the  greater  use  of  tobacco  and  of  alcohol  among  men  might  account,  in  part  at 
least,  for  the  more  frequent  occurrence  of  cancer  of  the  tongue  in  the  male  sex. 
The  chronic  irritation  produced  by  the  sharp  borders  of  carious  teeth  is  an 
exciting  cause  in  a  certain  proportion  of  cases.  Chronic  sypliilitic  ulcers  of 
the  tongue  are  followed  by  cancer  in  some  instances,  and  the  same  is  true  of 
tubercular  and  other  chronic  ulcerations.  The  disease  is  most  frequent  between 
the  ages  of  forty-five  and  sixty-five ;  in  a  small  percentage  of  cases  it  has 
occurred  l)efore  the  age  of  thirty. 

The  type  of  the  disease  is  nearly  always  that  of  flat  epithelial  cancer.  It 
hegins  either  in  the  form  of  a  papillary  outgrowth,  an  indurated  nodule  in 
the  substance  of  the  tongue,  a  fissure,  or  as  an  ulcer.  In  all  the  forms,  indura- 
tion and  early  ulceration  are  prominent  symptoms.  In  some  cases,  in  addi- 
tion to  progressive  ulceration  and  infiltration  of  the  surrounding  tissues,  there 
«pe  formed  fungating  papillary  outgrowths  of  cancerous  tissue,  which  may 
form  ragged,  uneven,  warty-looking  prominences  of  some  size,  suggesting  in 
outline  a  cockscomb.  The  tumor  tissue  is  characterized  by  hardness,  by  infil- 
tration of  the  surrounding  structures,  and  immobility.  The  base  of  the  ulcer- 
«ted  surface  is  uneven,  ragged,  and  fissured.  The  tumor,  from  the  very  start, 
has  no  sharply  circumscribed  boundaries;  the  induration  gradually  fades  oflF 
into  the  surrounding  tissues.  The  borders  of  the  ulcerated  area  are  ragged, 
elevated,  indurated,  and  undermined.  A  necrotic  inflammation  develops  on 
the  raw  surface  early  in  the  disease,  giving  it  a  dirty  gn^enish-gray  apjiearance. 
As  in  epithelioma  of  the  lip,  it  is  often  {)08siblc  to  exj)ress  f roui  the  raw  surface 
epithelial-cell  nests  in  the  form  of  columns  and  pearls.  In  certain  instances 
the  disease  may  begin  as  a  diffuse  induration,  or  as  a  nodule,  in  the  sub- 
stance of  the  tongue,  which  only  begins  to  ulcerate  after  it  has  reached  the 
surface. 

The  further  progress  of  the  disease  is  characterized  by  putrefactive  changes 
in  the  necrotic  tissue  and  a  stinking  fetid  odor,  ilarked  salivation  is  usually 
wesent.  Hemorrhages  take  place  from  the  ulcerated  surface  s|)ontaneously,  or 
mm  slight  mechanical  irritation.  Pain  is  a  marked  symptom ;  tlie  pain  is  felt 
D  the  tongue  and  radiates  toward  the  ear.  As  the  disease  advances,  the  neigh- 
oring  structures  are  affected — the  floor  of  the  mouth,  causing  the  tongue  to 
jcome  immobile,  affecting  deglutition  and  speech.  The  disease  spreads  to 
tc  gums,  the  cheeks,  the  palatine  arches,  and  the  tonsils.  The  lymph  glands 
'  the  submaxillary  region  are  very  early  involved.     The  disease  also  infiltrates 
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the  lower  jaw.  If  it  extends  toward  the  parotid  region,  the  jaws  may  be  finnly 
closed  and  the  patient  unable  to  ojien  his  mouth.  Death  occurs  in  from  a  year 
to  a  year  and  a  half  in  unoperated  cases — from  exhaustion,  hemorrhage,  pneu- 
monia, sepsis. 

The  diagnosis  of  cancer  of  the  tongue  is  usually  easy.  It  may,  however, 
be  confounded  with  syphilis,  tuberculosis,  actinomycosis,  a  benign  papillomt, 
a  pressure  ulcer,  caused  by  the  irritation  of  a  decayed  tooth,  and  perhaps  other 
conditions.  In  any  case  where  the  slightest  doubt  exists,  a  sufficient  portion 
of  the  diseased  tissue,  including  a  little  of  the  apparently  healthy  tissue  of 
the  vicinity,  should  be  excised  under  cocain  anesthesia,  and  subjected  to  a 
microscopical  examination.  The  alveolar  structure  of  the  epithelioma,  with  its 
epithelial-cell  nests  and  pearls,  is  so  characteristic  that  the  diagnosis  of  cancer 
can  be  made  at  a  glance  when  they  are  present  Syphilis  and  tubercle  are  dis- 
tinguishable by  their  histological  characters,  and  tubercle  also  by  the  recogni- 
tion of  bacilli.  It  is  to  he  remembered,  in  regard  to  cancer  of  the  tongue,  that 
a  very  early  diagnosis  is  absolutely  essential,  so  that  immediate  operation  may 
give  the  unfortunate  patient  his  only  chance  of  cure. 

THE    PALATE,   TONSILS,   AND    PHARYNX 

Cleft  Palate. — The  various  degrees  of  cleft  palate,  complete  and  incomplete, 
have  already  been  described.  Their  recognition  is,  of  course,  entirely  simple, 
and  they  require  no  further  comment.  Various  defects  of  the  hard  and  soft 
palate  may  occur  as  acquired  conditions,  e8}:)ecially  from  syphilitic  ulcerations, 
less  commonly  from  tuWculosis  or  from  injury.  They  differ  much  in  extent, 
situation,  and  character,  and  are  recognizable  upon  inspection.  Defects  in  the 
hard  and  soft  palate  always  give  the  voice  a  nasal  quality,  and  if  the  defect  is 
extensive,  the  resonant  tone  of  the  normal  voice  is  lost.  The  admixture  of  the 
contents  of  the  nose  and  mouth  constitute  a  disagreeable  condition. 

Injuries  of  the  Palate,  Tonsils,  and  Pharynx. — Injuries  of  the  palate,  the 
tonsils,  and  the  j)harynx  are  not  very  connucm.  They  occur  most  often  when 
an  individual  falls  upon  his  face  while  carrying  some  pointed  object  in  his 
mouth — a  load  pencil  or  the  like — also  from  stab  wounds,  and  quite  often 
from  suicidal  gunshot  wounds.  Tliey  may  be  attended  by  sharp  hemorrhage 
from  the  palate,  and  especially  from  the  ascending  pharyngeal  artery,  less 
commonly  from  the  internal  carotid.  Tlie  pharynx  is  occasionally  wounded 
by  gunshot  or  stab  wounds  beneath  the  chin  or  at  the  side  of  the  neck.  I  once 
saw  a  woman  who  had  been  wounded  in  the  side  of  the  neck  by  her  husband, 
who  used  a  carving  knife  for  the  purpose.  The  wound  extended  from  in  front 
of  the  ear  to  below  the  angle  of  the  jaw,  along  the  anterior  border  of  the 
stemo-mastoid  muscle.  The  knife  divided  the  facial  nerve  and  penetrated  into 
the  pharynx;  the  external  carotid  artery  was  plainly  exposed  in  the  wound- 
as  in  a  dissection — ^but  was  not  injured.  The  hemorrhage  from  this  wound 
was  moderate.    The  facial  paralysis  was  permanent  in  spite  of  several  efforts 
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>  suture  the  nen'e.  In  all  wounds  of  the  upper  part  of  the  pharynx  there  is 
anger  of  edema  of  the  glottis,  and  serious  or  fatal  dyspnea. 

Foreign  Bodies  in  the  Mouth  and  Pharynx. — Foreign  bodies  of  the  most 
aried  description  may  be  taken  into  the  mouth,  either  by  accident  or  design, 
nd  become  embedded  in  the  tongue,  the  floor  of  the  mouth,  the  palate,  occa- 
ionally  in  the  orifice  of  Steno's  duct,  or  become  lodged  in  the  pharynx,  or 
ebind  the  palate,  or  above,  in  the  posterior  narcs.  Such  bodies  may  be  sharp, 
ich  as  pins,  fish  bones,  sharp  fragments  of  bone  contained  in  meat,  or  the 
ke,  or  they  may  be  blunt  bodies,  such  as  buttons  or  coins,  or  simply  large 
lasaes  of  food  or  sets  of  false  teeth.  In  the  case  of  sharp  bodies  it  quite 
ften  happens  that  the  body  slightly  wounds  the  wall  of  the  pharynx,  the  back 
f  the  tongue,  or  the  tipper  part  of  the  esophagus,  but  is  really  swallowed.  If 
ich  is  the  case,  it  is  usually  safe,  after  a  careful  examination,  to  assure  the 
atient  that  in  all  probability  the  foreign  body  will  do  no  harm,  espe(*ially 
:  purgatives  are  avoided,  and  a  diet  of  boiled  potatoes,  or  the  like,  is  pre- 
rribed.  Bodies  which  are  embedded  in  the  tongue,  the  palate,  the  checks, 
r  the  posterior  wall  of  the  pharynx  can  usually  be  detected  readily  enough 
y  direct  inspection  of  the  cavity  of  the  mouth  and  throat,  aided  by  daylight, 
he  use  of  a  tongue  spatula,  or  by  artificial  light  with  a  head  mirror.  The 
•atient  should  be  asked  to  phonate,  when  the  muscular  movements  may  bring 
he  foreign  body  into  view.  The  upper  part  of  the  nasopharynx  can  be  exam- 
Bed  by  posterior  rhinoscopy  and  palpation.  In  a  large  proportion  of  cases 
liarp  foreign  bodies  get  caught  in  the  lowest  position  of  the  pharynx,  or  in 
he  sinus  pyroformis.  They  may  be  discovered  by  lar\Tigoscopy  or  by  palpa- 
ioiu  Bodies  caught  in  the  sinus  pyroformis  are  very  apt  to  cause  inflam- 
nation  and  edema  of  the  glottis  if  they  are  not  removed,  and  may  causoi  an 
tbscess  only  approachable  by  subhyoid  pharvngotomy. 

In  case  the  body  has  passed  down  into  the  esophagus  and  become  impacted, 
ts  presence  can  usually  be  detected  by  the  passage  of  the  esophageal  bougie 
)f  the  bulbous  variety,  or  with  the  so-called  "  coin  catcher."  If  the  bodies  are 
netallic  and  of  sufficient  size,  they  may  often  be  detected  by  means  of  an 
^-ray  picture.  Large  bodies — such  as,  for  example,  pieces  of  meat  too  large 
opass  through  the  esophagus — may  cause  immediate  death  by  asphyxia  when 
%  occlude  or  engage  in  the  orifice  of  the  larynx.  Sharp  bones,  pins,  and 
Aer  similar  bwlies,  which  are  permitted  to  remain  in  situ  in  the  pharynx 
>f  esophagus,  may  cause  ulceration  by  pressure  and  serious  hemorrhage,  or 
hey  may  pass  into  the  trachea  and  cause  death  by  septic  pneumonia,  or  ulcer- 
te  into  the  pleura  or  me<liastinum,  with  fatal  results. 

Acnte  Inflammatory  Affections  of  the  Pharynx  and  Tonsils. — The  tonsils  afford 
frequent  and  favorable  avenue  for  the  entrance  of  bacteria.  Many  local  and 
?neral  infections  are  acquired  through  this  channel.  The  mouth  is  the  habitat 
^numerous  and  varied  forms  of  bacteria,  and  while  during  robust  health  the 
ithogenic  forms  may  be  only  slightly  virulent,  yet  in  conditions  of  local  con- 
stion,  or  catarrhal  inflammation  of  the  throat,  they  appear  to  acquire  an 
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increased  virulence.  The  various  varieties  of  pyogenic  cocci — notably  tie 
streptococcus,  the  pneumococcus,  the  diphtheria  bacillus,  and  many  other 
forms — ^may  be  found  in  the  crypts  of  the  tonsils. 

The  ordinary  forms  of  tonsillitis  may  be  divided  into  catarrhal,  follicular, 
and  parenchymatous  tonsillitis. 

Catarrhal  Tonsillitis. — The  simple  catarrhal  form  is  usually  combined 
with  a  catarrhal  pharyngitis  which  involves  the  posterior  wall  of  the  pharynx, 
the  soft  palate,  and  occasionally  extends  downward  as  far  as  the  opening  into 
the  larynx,  involving  the  epiglottis.  The  mucous  membrane  of  the  tonsils— 
usually  both  are  involved — is  reddened  and  swollen,  and  a  similar  intense  red- 
ness is  to  be  noted  on  the  posterior  pharyngeal  wall  and  the  soft  palate.  The 
local  symptoms  are  a  sensation  of  soreness  in  the  back  of  the  throat  and  pain 
on  swallowing ;  the  throat  feels  raw.  In  mild  cases  the  patients  may  feel  quite 
well,  or  there  may  be  a  little  fever,  chilly  sensations,  or  even  a  chill,  and 
some  constitutional  depression.  In  other  cases,  even  where  the  throat  is  not 
intensely  inflamed,  the  fever  may  be  quite  high ;  there  may  be  severe  headache^ 
loss  of  appetite,  pains  in  the  muscles — notably  at  the  back  of  the  neck — and  in 
the  back,  and  marked  prostration.  In  children  there  may  be  severe  headache, 
sometimes  delirium  and  convulsions.  In  the  catarrhal  form  the  general  and 
local  symptoms  usually  subside  after  three  or  four  days. 

Follicular  Tonsillitis. — The  inflammatory  process  in  follicular  tonsil- 
litis is  most  marked  in  the  walls  of  the  follicles  or  crypts  of  the  tonsil.  One 
tonsil  may  be  involved,  or  both,  or  first  one  and  then  the  other.  Upon  looking 
into  the  throat,  in  addition  to  more  or  less  marked  general  redness  of  the 
pharynx  one  or  many  of  the  orifices  of  the  crypts  of  the  tonsil  are  seen  occu- 
pied by  little  white  or  yellow  masses  of  exudate,  consisting  of  epithelium, 
pus  cells,  bacteria,  and  granular  detritus.  There  may  be  the  production  of 
considerable  areas  of  false  membrane  upon  the  surface  of  the  tonsil,  which 
can  sometimes  be  wiped  away  easily  and  sometimes  not,  but  does  not  leave  a 
distinct  raw  surface  or  loss  of  substance.  The  diflFerential  diagnosis  from 
diphtheria  is  only  possible  by  means  of  cultures  from  the  throat.  The  pres- 
ence or  absence  of  diphtheria  bacilli  can  thus  be  determined  in  twenty-four 
hours.  The  constitutional  symptoms  vary  much  in  intensity  and  duration. 
There  is  often  an  initial  chill,  a  marked  rise  of  temperature,  severe  headache, 
notable  prostration,  etc.  On  the  other  hand,  the  general  symptoms  may  he 
slight  or  absent. 

Parenchymatous  Tonsillitis. — The  general  symptoms  are  marked.  P**^ 
in  the  throat  is  severe ;  the  tonsils  are  notably  swollen ;  swallowing  and  speaking 
are  painful ;  there  may  be  inflammatory  lockjaw.  The  process  is  often  a  fore- 
runner of  peritonsillar  infection  and  abscess.  In  any  of  the  forms  of  acute 
tonsillitis  the  lymph  nodes  at  the  angle  of  the  jaw  may  be  swollen  and  tender. 
In  the  more  severe  cases  the  patient  is  apt  to  hold  his  head  rather  stiffly,  a^d 
turned  a  little  to  one  side — a  mild  torticollis,  involuntarily  assumed,  probably 
to  relieve  tension  and  pressure  and  to  avoid  motion  of  the  tender  throat. 
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DiFFEKENTiAL  DIAGNOSIS. — ^A  Syphilitic  pharyngitis  may  simulate  quite 
closely  an  ordinary  acute  tonsillitis  and  pharjTigitis.  It  will  usually  be  found 
tiat  the  syphilitic  throat  has  come  on  more  gradually,  and  has  lasted  longer 
before  the  patient  consults  a  physician  than  is  the  case  with  ordinary  attacks. 
In  early  syphilitic  pharyngitis  an  arch  of  redness  extending  completely  across 
the  soft  palate  above  the  uvula  is  thought  to  be  characteristic.  It  is  to  be 
remembered  that  in  many  cases  of  diphtheria  the  local  lesion  in  the  throat 
s  by  no  means  extensive  or  characteristic,  and  that  cultures  should  be  taken 
from  the  throat  in  all  doubtful  cases.  Moreover,  as  indicated,  many  general 
lis(jases  at  the  time  of  invasion — notably  scarlet  fever,  measles,  etc. — may  pre- 
lent  the  local  signs  of  pharyngitis  and  tonsillitis. 

Herpes  of  Throat  and  Tonsils. — ^Herpes  of  the  throat  and  tonsils  occurs  in 
be  form  of  small  vesicular  spots.  Almost  at  once  they  change  to  flat  erosions, 
Rrbich  soon  are  covered  with  false  membrane,  and  may  coalesce.  They  are 
rarrounded  by  an  inflammatory  areola.  Their  simultaneous  appearance  on  the 
face  may  aid  the  diagnosis. 

Diphtheria. — Diphtheria  often  begins  in  one  or  more  of  the  follicles  of  the 
tonsil.  For  the  diagnosis  the  reader  is  referred  to  works  on  general  medicine. 
SufiBce  it  to  say  that  the  recognition  of  the  characteristic  growth  and  staining 
reactions  of  the  bacilli  are  the  means  chiefly  relied  upon  at  present  for  a 
diagnosis,  in  cities  at  least. 

Peritonsillar  Abscess. — Infection  of  the  tonsillar  tissue  with  pus  microbes 
causes  abscess  of  the  peritonsillar  structures  more  often  than  abscess  of  the 
tonsil  itself,  although  the  abscess  sometimes  points  on  the  surface  of  the  tonsil. 
The  formation  of  an  abscess  may  be  preceded  by  an  attack  of  catarrhal  or 
follicular  tonsillitis,  or  begin  independently.  The  signs  and  symptoms  are 
constitutional  and  local.  The  general  symptoms  are  those  of  a  sharp  invasion 
of  sepsis,  often  a  chill,  a  rapid  rise  of  temperature,  prostration,  a  rapid  pulse, 
beadache,  etc.  The  local  signs  and  symptoms  are  pain,  of  a  severe,  throbbing 
character,  in  the  throat;  difficulty  and  pain  in  swallowing,  speaking,  and  even 
breathing.  There  is  usually  inflammatory  lockjaw,  more  or  less  complete. 
Swallowing  may  become  impossible;  there  will  be  drooling  of  saliva  or  fre- 
quent expectoration. 

Inspection  of  the  throat  may  be  difficult.  A  general  anesthetic  and  the  use 
of  a  gag  may  even  be  necessary  before  the  mouth  can  bo  properly  opened.  A 
marked  swelling  will  be  noted  on  one  side  of  the  throat  The  pillars  of  the 
fauces  and  the  tonsil  are  displaced  toward  the  middle  line ;  the  tonsil  is  partly 
w  entirely  hidden  by  the  swollen  anterior  pillar.  The  uvula  is  swollen  and 
Bdematous.  The  anterior  pillar,  half  the  soft  palate,  and  the  mucous  mem- 
brane— as  far  forward  as  the  last  tooth — are  of  a  deep  violet-red  color.  Pal- 
pation reveals  a  tender  mass  of  induration — rarely  fluctuation — the  center  of 
Jfhieh  often  lies  at  the  mid-point  of  a  line  connecting  the  base  of  the  uvula 
rith  the  last  motor  tooth  of  the  lower  jaw  on  the  affected  side.  In  most  cases 
he  abscess  approaches  the  surface  at  this  point ;  more  rarely  the  pus  lies  pos- 
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teriorly  and  lower  down,  and  is  apt  to  rupture  through  the  posterior  pillar 
near  the  entrance  to  the  larynx.  In  such  cases  the  posterior  pillar  forms  a 
ridge  or  prominence,  which  unites  with  the  posterior  pharyngeal  wall 

The  progress  of  the  disease  is  rapid.  The  abscess  usually  evacuates  itself, 
unless  incised,  in  from  three  to  ten  days,  followed  by  subsidence  of  the  symp- 
toms. If  the  abscess  bursts  posteriorly,  the  pus  may  flow  into  the  larynx  and 
cause  dangerous  dyspnea,  or  even  asphyxia.  In  rare  cases  infection  of  the 
internal  jugular  vein  may  lead  to  pyemia.  Cases  of  ulceration  of  the  internal 
carotid  artery  and  fatal  hemorrhage  have  been  reported.  The  pus  may  travel 
down  the  intermuscular  planes  of  the  neck  and  produce  infection  of  the  medi- 
astinum. The  glands  at  the  angle  of  the  jaw  are  usually  swollen,  and  may 
suppurate.  Infection  of  the  pterygoid  plexus  of  veins  is  possible,  with  sinus 
thrombosis  and  fatal  meningitis.  It  is  to  be  remembered  that  infection  from 
the  neighborhood  of  the  last  molar  tooth  may  cause  an  abscess  in  the  periton- 
sillar region  identical  in  situation  with  that  proceeding  from  the  tonsil  itsell 
A  malignant  tumor  originating  in  the  tonsil,  of  rapid  growth,  may  cause 
appearances  and  symptoms  not  unlike  a  peritonsillar  abscess,  and  in  cases  of 
doubt  an  exploratory  puncture  with  an  aspirating  needle  is  desirable,  since  the 
incision  of  a  malignant  growth  would  probably  be  followed  by  serious  hemo^ 
rhage.  A  chancre  of  the  tonsil  would  present  characteristic  ulceration  and 
induration,  together  with  an  absence  of  septic  symptoms.  Hard,  enlarged, 
insensitive  lymph  nodes  are  present  at  the  angle  of  the  jaw. 

Betropharyngeal  Abscess. — Retropharyngeal  abscess  occurs,  for  the  most 
part,  during  infant  life  and  childhood.  In  babies  it  often  results  from  infec- 
tion of  the  retropharyngeal  lymphatic  tissue,  complicating  measles,  scarlet 
fever,  etc.;  occasionally  as  the  result  of  repeated  attacks  of  tonsillitis;  rarely 
following  catarrhal  inflammations  of  the  nose  and  throat,  or  infections  of  the 
orbit  or  the  ear.  A  subacute  or  chronic  retropharyngeal  abscess  may  follow 
tuberculous  disease  of  the  base  of  the  skull,  or  of  the  bodies  of  the  upper 
cervical  vertebra\  The  signs  and  symptoms  of  retropharyngeal  abscess  of  the 
acute  type  are  general  symptoms  of  sepsis,  and  local  symptoms  due  to  inte^ 
ference  with  swallowing  and  with  respiration.  The  interference  is  partly 
caused  by  the  size  of  the  pus  sac  in  the  back  of  the  throat  and  partly  due  to 
inflammatory  swelling  of  the  mucous  membrane,  notably  to  edema  of  the  larynx. 
The  diagnosis  is  made  by  palpation  of  the  back  of  the  throat.  In  the  early 
stages  a  tendc^r,  firm,  or  elastic  mass  can  be  felt  projecting  from  or  filling  the 
posterior  wall  of  the  pharynx;  later,  fluctuation  may  be  evident.  The  inte^ 
ference  with  breathing  will  produce  noisy  breathing,  cyanosis,  and  other  signs 
of  dyspnea.  The  septic  sym])toms  are  apt  to  be  predominant  and  grave.  1^ 
little  children,  palpation  of  the  throat  affords  far  more  information  than  does 
inspection.  In  the  cases  due  to  tubercular  disease  the  signs  and  symptoms  of 
sepsis  will  be  absent.  There  will  be  interference  with  swallowing  and  dyspnea; 
a  fluctuating  swelling  will  be  Mi  in  the  back  of  the  throat  on  palpation.  The 
chronic  form  of  abscess  is  spoken  of  under  diseases  of  the  vertebra?. 
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hronic  Inflammation  of  the  Tonsils.  Hypertrophy  of  the  Tonsils. — Chronic 
inmation  of  the  tonsils  may  follow  repeated  attacks  of  acute  inflammation 
le  tonsils  and  pharynx;  more  commonly  it  is  a  condition  noted  especially 
lildhood,  and  associated  with  adenoid  growths  of  the  vault  of  the  pharynx, 
enlargement  of  the  tonsils  is  easily  recognized  by  inspection  of  the  throat, 
tonsils  project  on  either  side  toward  the  median  line,  and  more  or  less 
Jetely  fill  the  back  of  the  throat ;  they  form  rounded,  more  or  less  lobu- 
red  tumors,  with  an  uneven  surface,  upon  which  the  orifices  of  the  crypts 
le  tonsil  are  easily  recognizable.  In  some  cases  the  enlargement  of  the 
Is  interferes  seriously  with  respiration,  and  with  the  development  and 
ition  of  these  children.  They  are  often  mouth-breathers,  and  notably  so 
ight,  when  they  are  apt  to  snore.  They  are  often  anemic;  the  expression 
le  face  is  dull,  the  eyelids  droop,  the  nostrils  are  narrow,  the  voice  is 
:.  The  children  are  easily  exhausted  and  put  out  of  breath ;  slight  exertion 
bring  on  a  violent  fit  of  coughing,  during  which  the  child  feels  as  though 
ad  a  foreign  body  in  the  throat  which  must  be  expelled.  Speech  and  the 
i  of  hearing,  taste,  and  smell,  are  often  impaired.  There  may  be  nervous 
ptoms,  such  as  chorea  and  epilepsy.  The  enlargement  of  the  tonsils  is  not 
?quently  combined  with  an  arched  palate,  and  occasionally  with  that  de- 
lity  of  the  chest  known  as  "  pigeon  breast."  Clironic  atrophic  rhinitis 
be  associated  with  atrophy  of  the  tonsils  and  an  atrophic  pharyngitis, 
rhe  TTvnla. — Elongation  of  the 'uvula  occurs  as  a  congenital  deformity — 
ih,  however,  rarely  produces  symptoms  during  the  early  years  of  life;  and 
Q  acquired  condition,  from  chronic  pharyngitis  the  uvula  may  be  too  long, 
lat  it  irritates  the  base  of  the  tongue  and  the  epiglottis;  a  sense  of  tickling 
irritation  in  the  back  of  the  throat  may  result,  witli  a  chronic  throat  cough 
the  habit  of  frequently  clearing  the  throat. 

Leptothrix. — Occasionally  the  tonsils  become  the  seat  of  the  growth  of  a 
fus  known  as  leptothrix ;  the  base  of  the  tongue  may  also  be  affected.  The 
?ted  areas  are  dotted  here  and  there  with  small  plaques,  of  white  or  yellow 
?rial,  composed  of  flat  epithelial  cells  and  masses  of  interlacing  threads — 
mycelium  of  the  fungus — and  fine  granular  matter  representing  the  spores, 
presence  of  the  fungus  does  not  usually  give  rise  to  any  signs  of  inflam- 
ion. 

Syphilis  of  the  Tonsils  and  Pharynx.-^-(7ftancr^  of  the  tonsil  is  one  of  the 
t  frequent  sites  of  extragenital  infection,  both  as  the  result  of  direct  and 
lediate  contagion.  Marked  induration  may  or  may  not  be  present;  there 
distinct  tendency  to  rapid,  sometimes  phagadenic,  ulceration.  The  initial 
»n  may  thus  be  mistaken  for  a  malignant  growth  of  the  tonsil.  The  cervical 
ph  nodes  are  markedly  enlarged.  The  secondary  syphilides  occur  upon 
tonsil,  in  the  form  of  mucous  patches;  the  entire  surface  of  the  tonsil  is 
iiently  involved,  and  is  covered  by  a  white  or  pearl-gray  film  of  exudate, 
funded  by  a  red  areola,  often  combined  with  a  general  pharyngitis.  Syph- 
'  erythema  of  the  pharjux  and  soft  palate  is  one  of  the  commonest  lesions 
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during  the  early  secondary  stage.  It  has  already  been  described.  It  does  not 
materially  differ  from  ordinary  erythema  in  appearance,  except  that,  as  stated, 
an  arch  of  redness  crosses  the  soft  palate,  and  there  are  frequently  mucous 
patches  also  present.  Onmmata  of  the  pharynx  are  notably  common.  They 
occur  frequently  in  the  soft  palate,  and  may  lead  to  perforation,  or  extensive 
destruction  and  scarring ;  if  multiple,  to  a  sclerosis  of  the  muscular  tissue  of 
the  palate.  Disturbances  of  speech,  a  nasal  voice,  the  regurgitation  of  food 
into  the  nose,  difficulty  in  swallowing,  and  other  disagreeable  symptoms  are 
the  result 

Erysipelas  of  the  Throat. — Erysipelas  of  the  throat  has  already  been  meih 
tioned.  It  is  characterized,  as  already  stated,  by  the  local  and  constitutional 
symptoms  of  erysipelas,  by  a  tendency  to  produce  edema  of  the  glottis,  and 
to  extend  down  the  trachea  and  cause  broncho-pneumonia. 

Tuberculosis  of  the  Fliarynx,  Tonsils,  and  Palate. — Tuberculosis  of  the  pha^ 
ynx,  tonsils,  and  palate  is  extremely  rare  as  a  primary  condition,  and  occurs 
for  the  most  part  as  a  complication  of  advanced  tuberculosis  of  the  lungs.  It 
is,  however,  probable  that  the  tonsils  are  the  avenue  of  infection  in  many  cases 
of  tuberculous  glands  of  the  neck.  The  bacilli  may  pass  through  the  tissue  of 
the  tonsil  and  infect  the  lymph  nodes  without  producing  any  evident  change 
in  the  tonsil  itself ;  and  it  is  believed  that  the  removal  of  hypertrophied  tonsils 
may  prevent  a  recurrence  of  tuberculous  glands  of  the  neck  after  their  ope^ 
ative  removal.  Tubercular  ulcerations,  if  present,  have  the  characteristic  ap- 
pearances. They  occur  upon  the  soft  palate,  pillars  of  the  fauces,  posterior  wall 
of  the  pharynx,  and  tonsils.  Larger  or  smaller  nodules  are  formed  in  the 
mucous  membrane,  which  break  down  and  form  ragged  ulcers  with  cheesy 
degeneration  of  the  bases;  submiliary  tubercles  can  be  seen  around  the  ulcer; 
the  cervical  lymph  nodes  are  usually  tuberculous.  Tuberculosis  rarely  causes 
perforation  of  the  soft  palate,  as  does,  so  commonly,  syphilis.  Tuberculosis  of 
the  hard  palate  occurs  as  a  slowly  progressive  tubercular  caries,  with  final 
perforation.     As  compared  with  syphilis  it  is  very  infrequent 

Stenoses  and  Cicatricial  Adhesions  in  the  Pharynx. — The  syphilitic  tertiary 
ulcerations  of  the  hard  and  soft  palate  and  of  the  pharynx  are  sometimes  ex- 
tensive and  destructive.  During  the  healing  process  there  may  be  adhesions 
formed  between  the  posterior  surface  of  the  soft  palate  and  the  posterior 
pharyngeal  wall,  and  also  stenosis  of  the  pharynx.  Similar  cicatricial  con- 
tractions may  follow  bums  and  the  ingestion  of  caustic  liquids.  In  addition 
to  strictures  of  the  pharynx  and  adhesions  between  the  soft  palate  and  the 
pharyngeal  wall  there  may  be  adhesions  between  the  soft  palate  and  the  hase 
of  the  tongue.  The  adhesions  between  the  soft  palate  and  the  pharyngeal  wall 
diminish,  or  less  commonly  entirely  occlude  the  communication  between  the 
nasopliarynx  and  the  pharjux  proper;  as  a  result,  speech  is  seriously  interfered 
with  in  several  ways.  Moreover,  these  patients  are  usually  obliged  to  breathe 
through  the  mouth,  and  have  little  or  no  sense  of  smell ;  they  may  also  have 
serious  difficulty  in  keeping  the  cavity  of  the  nose  clean.    If,  as  often  happens, 
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fte  closure  is  incomplete,  and  yet  on  account  of  cicatricial  hardening  of  the 
BQsdes  the  opening  between  the  nose  and  the  pharynx  cannot  be  completely 
dofied,  a  portion  of  the  liquids  swallowed  passes  into  the  nose.  The  cicatricial 
strictures  of  the  pharynx  proper  are  of  course  never  complete,  else  the  patient 
lonld  starve  to  death.  They  may,  however,  be  quite  narrow ;  swallowing  may 
leditBcult  and  speech  is  interfered  with.  Each  case  has,  of  course,  a  deformity 
peculiar  to  itself,  and  not  difficult  to  recognize. 

Varicose  Veins. — Varicose  veins  occasionally  occur  in  the  pharynx  and  at 
tkebase  of  the  tongue,  and  hemorrhage  from  these  may  lead  to  a  diagnosis  of 
Mewling  from  the  stomach  or  from  the  lungs. 

Tnmors  of  the  Palate,  Pharynx,  and  Tonsils. — Among  the  tumors  of  the  palate 
uie  fibroma,  sarcoma,  and  occasionally  dermoid  cysts.  Carcinoma  of  the  hard 
nd  soft  palate  is  nearly  always  due  to  the  spread  of  a  carcinoma  from  neigh- 
)riiig  structures.  Mucous  polypi  and  papillomata,  and  occasionally  adenomata, 
B  observed.  Some  of  the  polypi  consist  of  adenoid  tissue  resembling  the 
Ticture  of  the  tonsil;  others  are  covered  with  homy  integimient  and  with 
ir.  The  hairs  may  be  few  and  fine  or  thick  and  numerous,  and  quite  long. 
lese  hairy  polypi  usually  grow  from  the  wall  of  the  pharynx.  They  are 
nirded  as  teratomata  by  some  observers,  by  others  as  dermoids.  The  papil- 
nata  are  sessile  or  pedunculated,  with  a  pedicle  which  grows  longer  with 
DC.  Cavernous  hemangiomata  sometimes  occur  in  the  soft  palate.  The 
giomata,  when  of  large  size,  are  dangerous  from  accidental  hemorrhage. 
»nibinations  with  lymphangioma  also  occur.  Fibroma,  myoma,  myxoma, 
Kona,  and  sarcoma  have  been  described  as  originating  in  the  palate. 

Mixed  Tumors. — Mixed  tumors  may  occur  in  the  soft  palate  in  various 
mbinations.  They  contain  cartilage,  epithelial  elements  in  the  form  of  ade- 
^ma  or  epithelioma,  fibrous  tissue,  and  mucous  tissue ;  there  may  be  areas  of 
rcomatous  round  or  spindle  cells.  These  tumors  sometimes  occur  alone,  and 
metimes  are  directly  connected  with  similar  growths  in  the  parotid  gland. 
hey  are  benign  tumors  at  first,  but  may  undergo  ulceration,  and  resemble 
lisely  a  gummatous  ulcer,  with  putrid  decomposition  and  a  fetid  breath.  They 
ay  also  undergo  carcinomatous  degeneration.  They  form  small  solid  or 
irtly  cystic  tumors,  and,  if  not  ulcerated,  are  movable  beneath  the  mucous 
embranes.  Very  rarely  cystic  tumors  occur  in  the  soft  palate,  lined  with 
Hated  epithelium. 

Tumors  of  the  Tonsil. — The  tumors  of  the  tonsil  are  chiefly  carcinoma 
id  sarcoma.  They  are,  generally  speaking,  rapidly  growing  and  very  malig- 
int  tumors,  having  the  characters  already  described  as  appertaining  to  these 
JW  growths.  They  show  an  early  tendency  to  ulceration.  Their  very  early 
eognition  is  essential  to  any  hope  of  cure.  The  surest  method  of  diagnosis 
the  removal  of  a  fragment  of  the  growth  for  a  microscopic  examination. 
Adenoid  Tumors. — Adenoid  tumors  of  the  vault  of  the  pharynx  produce 
»  symptoms  already  described  under  Hypertrophy  of  the  Tonsils.  Their 
isence  is  readily  detected  by  palpation,  less  easily  by  posterior  rhinoscopy. 
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They  may  be  hard  or  soft,  so  large  as  to  nearly  fill  the  nasopharynx  or  n 
small  as  to  produce  no  symptoms.  They  commonly  grow  from  the  vault^or 
top,  of  the  pharynx,  less  commonly  from  the  posterior  wall,  or  from  IxA 
situations. 

The  Fibrous  Tumors  of  the  Nasopharynx.  Fibrous  Polypus — XAao* 
PHARYNGEAL  FiBROMA. — Thcsc  tumors  grow  chiefly  from  the  fibro-cartilagB^ 
between  the  occipital  and  the  sphenoid  bones.  They  occur  most  often  in  mdo^ 
between  the  ages  of  fifteen  and  twenty-five  years.  They  are  hard,  fibroM' 
tumors,  covered  with  mucous  membrane,  and  consist  of  bundles  of  fibrow 
tissue  with  few  cells.  When  inflammation  occurs  in  the  tissue  of  tlie  tumor, 
as  often  happens,  and  abundant  round-celled  infiltration,  the  dense,  fibrooi 
structure  may  be  obscured  and  the  microscopic  appearances  so  changed  thil 
the  tumor  may  be  taken  for  a  round-celled  sarcoma.  Although  these  tiimofi 
are  so  far  benign  that  they  form  no  metastases,  yet,  in  their  local  destnictiw 
effects  from  pressure  and  rather  rapid  growth,  in  their  spread  into  tlie  nafld 
fossaj  and  the  accessory  cavities  of  the  face,  in  their  invasion  of  the  craniil 
cavity,  and  other  characters,  they  constitute  a  dangerous  and  often  fatal  dii* 
ease.  Beginning,  as  stated,  in  the  base  of  the  skull,  these  tumors  grow  down- 
ward into  the  upper  pharynx.  In  some  cases  they  reach  only  a  moderate 
size,  and  then  cease  growing;  in  others  they  exhibit  an  extraordinarily  actiw 
growth,  and  may  recur  after  extirpation.  They  possess  the  peculiarity  d 
invading  the  several  cavities  of  the  face  steadily  and  progressively,  and  of 
causing  the  destruction  or  absorption  of  the  normal  structures  in  their  pati, 
chiefly  by  pressure. 

The  early  symptoms  observed  are,  first,  obstruction  of  the  nose  upon  one 
side,  to  which  is  added  an  increased  secretion  of  mucus  or  muco-pus— tie 
symptoms,  namely,  of  nasal  catarrh.  The  other  nostril  soon  becomes  pluggei 
Tlie  tumor  advances  into  the  nasal  fossap,  and  invades  and  occupies,  one  after 
the  other,  the  accessory  cavities  of  the  nose — the  antrum,  the  ethmoidal  ceD^ 
sometimes  the  frontal  sinus — and  grows  dowTiward  and  backward  into  the 
phar\Tix.  The  walls  of  the  bony  cavities  are  gradually  destroyed  and  absorbed 
by  pressure.  From  the  cells  of  the  ethmoid  they  may,  although  rarely,  invade 
the  orbit.  Penetration  into  the  cranial  cavity  and  the  formation  of  an  intrt' 
cranial  growth  is  not  uncommon.  After  the  tumor  has  reached  a  certain  sia^ 
various  deformities  result.  The  skeleton  of  the  nose  is  forced  apart  so  tbat 
the  nose  is  broadened  and  flattened.  Absorption  of  the  anterior  wall  of  the 
antrum  causes  a  bulging  of  the  cheek.  Invasion  of  the  temporal  fossa,  • 
prominence  in  the  temporal  region  above  or  below  the  zygoma.  Tnterferen* 
with  nasal  breathing  causes  the  patient  to  keep  his  mouth  open.  ExophthalnUi 
results  from  invasion  of  the  orbit.  The  symptoms  of  interference  with  4l 
cranial  nerves,  notably  with  vision,  are  rare  until  the  last  stages  of  the  diseasBi 
and  are  much  more  common  in  the  case  of  malignant  growths.  One  of  ik 
characteristic  sym])toms  of  the  disease  is  hemorrhage,  which  proceeds  fwi 
superficial  ulcerations  on  the  surface  of  the  tumor,  notably  in  the  pharjTO 
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The  hemorrhages  may  be  moderate  or  severe;  they  are  often  repeated  upon 
slight  causes  of  irritation,  such  as  coughing,  sneezing,  straining,  etc.,  or  they 
mav  occur  spontaneously;  they  may  be  of  a  dangerous  or  even  fatal  character. 
Septic  infection  of  the  ulcerated  surfaces  of  the  tumor  causes  a  purulent  dis- 
charge, general  symptoms  of  intoxication,  sometimes  a  fetid  breath. 

The  signs  observed  upon  inspection  and  palpation  vary  with  the  age  and 
size  of  the  growth.  The  tumors  may  merely  occupy  a  portion  of  the  naso- 
phanTix.  [More  commonly  the  patient  does  not  come  under  the  observation 
of  the  surgeon  imtil  the  tumor  has  reached  a  considerable  size.  The  pharynx, 
and  often  the  cavity  of  the  nose,  will  then  be  found  filled  with  a  firm,  dense 
mass;  the  surface,  when  viewed  through  the  nose  or  by  posterior  rhinoscopy, 
may  be  white  or  blnish-gray  or  pink  in  color;  large  veins  can  sometimes  be 
aeen  upon  its  surface.  In  the  pharynx  ulceration  of  the  tumor  surface  is 
common.  It  will  then  appear  yellow  or  brown  in  color,  or  covered  with  crusts. 
The  tumor  feels  firm  and  elastic,  and  bleeds  readily  on  mechanical  irritation. 
Although  the  main  tumor  of  the  pharynx  is  often  firmly  packed  into  the  pharyn- 
geal vault,  a  little  mobility  upon  palpation  is  not  uncommon.  The  finger  or 
a  probe  can  sometimes  be  passed  up  behind  the  tumor,  and  its  probable  attach- 
ment to  the  base  of  the  skull  may  be  thus  inferred.  The  differential  diagnosis 
between  fibroma  of  this  type  and  malignant  growths  dejx^nds  in  part  upon 
the  age  and  sex  of  the  patient,  upon  the  absence  of  infiltration  characteristic 
of  sarcoma  and  carcinoma,  upon  the  fact  that  the  ulceration  remains  super- 
ficial, sometimes  upon  the  recognition  of  mobility,  sometimes  only  upon  micro- 
scopic examination.  In  general,  it  may  1x5  said  that,  although  these  tumors 
grf»w  raj)idly,  they  do  not  grow  as  fast  as  the  sarcomata,  as  a  rule. 

Tumors  of  the  Lower  Part  of  the  Pharynx. — Very  rarely  lipomay 
nsually  in  the  form  of  lipoma  arborescens,  may  grow  in  the  lower  part  of  the 
pharynx,  at  or  near  the  level  of  the  rima  glottidis.  They  may  interfere  with 
respiration  by  falling  into  the  larynx.  Fibrous  tumors,  often  pedunculated, 
or  even  cylindrical  in  shape,  may  occur  in  the  same  situation.  From  the  pos- 
terior wall  of  the  pharynx  there  may  grow  fibroma,  encliondroma,  or  mixed 
tumors,  usually  distinctly  encapsulated  and  movable.  From  their  size  and 
situation  they  may  cause  obstruction  to  breathing  or  to  swallowing.  Accessory 
thyroid  glands  may  occur  in  the  same  situation.  Epithelioma  and  carcinoma 
may  rarely  arise  from  the  posterior  pharyngeal  wall.  I  have  seen  two  such 
eases;  both  grew  from  the  posterior  w-all  of  the  pharynx,  at  the  level  of  the 
npper  border  of  the  lar\Tix.  One  was  a  somewhat  flattened  ulcerated  nodule, 
of  about  the  size  of  an  English  walnut,  \vhich  had  caused  pain  and  difficulty 
in  swallowing,  together  with  slight  dyspnea.  The  patient  was  a  woman  of 
middle  age;  the  tumor  was  an  ej)ithelioma  of  the  flat  epithelial-celled  type. 
The  second  case  occurred  in  a  man  fifty-two  years  of  age,  in  the  same  situation. 
It  was  of  about  the  same  size  as  in  the  former  case,  but  was  a  cauliflowerlike 
prowth,  w^hich  hung  forward  over  the  entrance  to  the  larynx.  Both  tumors 
"ere  reached  without  much  difficulty  through  a  subhyoid  pliar;v'ngotomy. 
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These  two  cases  were  operated  upon  by  Dr.   Charles  McBumey  in 
Roosevelt  Hospital. 

Sarcomata  of  several  types  have  occasionally  been  observed  in  the  s^ 
situation.  Carcinomata  may  also  develop,  posterior  to  or  to  one  side  of 
larynx.  They  are  generally  more  or  less  circular  tumors,  surrounding  the  I 
ynx,  which  soon  invade  the  larynx  itself.  They  are  apt  to  cause  early  cfj 
turbances  in  swallowing,  and  are  not  easy  to  recognize  except  by  deep  palpatior 
an  ordinary  laryngoscopic  view  is  not  sufficient;  sometimes  an  ulcerated  sii: 
face  can  be  observed  behind  the  larynx.  They  are  as  a  rule  very  raalignar 
tumors,  of  bad  prognosis.  Carcinoma  and  sarcoma  may  occur  in  the  vault  am 
in  the  sides  of  the  pharynx,  especially  in  the  tonsils.  They  give  rise  veryearlj 
to  serious  disturbances,  to  ulceration,  hemorrhages,  a  fetid  breath,  disturbances 
of  breathing  and  swallowing.  They  are  rarely  recognized  at  a  time  when  their 
operative  removal  is  possible,  except  those  tumors  which  arise  in  the 
itself. 


CHAPTER    XVII 

INJURIES  AND  DISEASES  OF  THE  EAB 

THE  EXTERNAL  EAR 

Dital  Defecti.^ — \'^arioii9  congenital  defonriities  occur  in  the  external 
W  are,  for  the  mmi  part,  easily  rcKrognized  on  inspection.  Some  of 
f  [iro[j<f?]y  he  nifntirmf-fl.  The  entire  pinna  or  auricle  may  very  rarely 
jor  more  commonly  iiuptTfeet  in  one  or  other  of  its  ptirts,  or  crumpled, 
rg  may  stand  out  at  right  angles  to  the  head.  The  eart?  may  he 
jf  small  or  lar^a^; 
j  condition  ii^  often 
■^'ith  mental  weak- 
h  criminality  or 
fhcre  may  be  two 
j  auricles.  There 
jbnosia^  or  atresia 
ixternal  auditory 
incomplete  closure 
branchial  cleft 
s  a  fistulous  tractj 
ne  half  or  thriHs 
^f  an  inch  in  front 
ibove  the  tragus ; 
ly  in  the  lobule 
r  parts  of  the  ear. 
tuhc    are    usually 

they  may,  on  the 
nd,     eomnumicate 

pharynx.      They 

secrete  a  little  yelhwiish  fluid.  Auricular  apjKmdngcs  occur  in  front 
'  a^  smallj  aes&ile,  or  fiedum'ulated  masses  of  skin  and  fibrous  tissue; 
contain  a  fragment  of  cartilage.  Tlie  lobule  of  the  car  may  be  fissured 
?nital  condition  or  aa  the  rcjsult  of  traction  by  heavy  earrings, 
u  of  the  Ear* — ^ Wounds  of  the  ear,  both  subcutaneous  and  open  and 
ds,  occur  not  infreciuently.  The  vascularity  of  the  ear  is  great,  and 
nda  heal,  as  a  rule,  rapidly  and  well     Severe  contusions  of  the  ear 

mi 
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may  be  accompanied  by  fracture  of  the  cartilages  and  by  bcniatunia  uf 
siderable  size  between  the  pericbaiidrium  and  the  cartilage-  Tbe  IicriiiitDnifl 
forms  a  bliiish-rod,  flndnatiiig  swelling,  iisiially  most  prominent  in  tlie  xiik- 
of  the  ear  next  the  liuad,  less  niarked  upon  tbe  outer,  or  cunt-ave,  aide  t>f  ii>^ 
The  blood  in  the  former  situation  is,  however,  more  rapidly  aWrrl 

and    therefore    tbe    latter    rmm 


ear. 


I 


I 


Fi«j  17S. —  BoxtiH's  ENcKONt>m*MA  (Fighter's 
Eau)*  Photognipb  of  J.  F,,  pugiiial,  ii^ed  tlurty- 
foiir. 


longer.    Infection  of  the  hnmUm 
may  lead  to  purulent  pcrieh<»D(irj 
tis  and  loss  of  prirtions  of  eiirlila|^l 
with  cnimplcd  deformity.     Kixrn^^ 
football  players,  and  arrohati  s^jiim'- 
tiiiieB  have  this  deforiuity  {/i^jhte/^ 
ear). 

The    Insane    Ear. — Atnoiig 
sane  person^^ — notably  those  siiftr 
log  from    paralytic    denu^ntia,  Un 
also  in  other  foriiLs  of  insiinity,  auj    ■ 
rarely  even  among  healtby  [leNiH 
— a    Rpjntaneoim    benuiioiim   iimy" 
form  in  tbe  external  ear*     Tbe  tit. 
mor  forms  in  the  eonrse  of  g  fe 
days,  sometimes  with  initaiaami'i 
symptoms.       Subseijiient    entari^'' 
ment  and  thickening  or  erairipbi 
deformity  of  the  ear  results    Ik^ 
generative  changes  in  the  cartilages  and   atheroma  of  tbe  bIood*vessels  arc 
present  in  tliese  cases. 

Keloid. — Tbe  frequent  occurrence  of  keloid  in  the  lobnle  of  the  car  hu 
already  been  noted  under  tumors.  The  condition  is  most  comiuonly  oWh-fI 
among  ne^o  women*     (See  Tumors,) 

Perichondritis  of  the  Cartilages  of  the  Ean — Perichondritis  of  the  cartili 
of  the  ear  is  a  nire  condition.  It  is  attemled  by  swelling  of  the  ear,  sonietin 
with  paiUj  acute  inflammation,  and  tlie  fonnation  of  an  abscess,  more  of( 
not  If  suppuration  occurs,  fistulous  tracts  often  remain  for  many  montlut. 
Tumors  of  the  External  Ear, — Angioma  occurs  ujion  the  ear  as  angioi 
simplex,  or  as  a  part  of  a  cirsoid  aneurism  of  the  scalp.  Sarcoma  h  rai 
Epithelioma  of  the  suiK?rficial  or  infiltrating  variety  is  common,  ihntmi 
cysts  niay  occur  either  in  front  of  or  behind  tbe  ear,  and  schacfom  e^ 
usually  of  the  posterior  surface  of  tbe  auricle,  are  not  rare. 

Atresia, — Atresia  of  the  external  auditory  meatus  may  be  Cfmiplete  or  fi 
tial;  if  congenital^  it  is  usually  associated  with  imperfect  development  nf 
organ  of  bearing.     The  flcquired  forms  may  be  of  any  extent  from  a  su|)erfi 
ring'shaiwd  contraction  to  complete  obliteration  of  the  canal;  no  ^Hti:ml  cMi|S 
noBtic  eigna  can  be  given. 
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Wowiin  of  the  External  Auditory  Canal. — Wounds  of  the  external  auditory 
1  are  not  generally  dangerous  unless  they  involve  the  tympanic  membrane 
le  posterior  wall  of  the  bony  canal,  or  become  infected.  Fracture  of  the 
•ior  wall,  from  blows  ujxjn  the  chin,  has  been  spoken  of  under  Dislocations 
e  Jaw,  and,  as  was  there  stated,  the  condyle  of  the  jaw  has  been  driven 
rd  through  the  bone,  into  the  middle  fossa  of  the  skull,  by  extreme  degrees 
)lence.  Fractures  of  the  posterior  wall  of  the  canal  occur  most  often  with 
ires  of  the  base  of  the  skull  through  the  middle  fossa;  the  signs  and 
roms  have  been  fully  described  under  Fractures  of  the  Base.  The  diag- 
of  fractures  of  the  anterior  wall  of  the  bony  canal  is  to  be  made  from 
istory  of  a  fall  or  blow  upon  the  chin,  the  presence  of  hemorrhage  from 
itemal  meatus,  and  the  deformity,  recognizable  by  examining  the  external 
jry  canal  with  a  speculum  or  a  probe,  or  both,  after  washing  away  the 

with  sterile  salt  solution.  Very  serious  and  even  fatal  injuries  may  be 
A  by  the  accidental  or  intentional  introduction  of  caustic  liquids  or  of 
n  metal  into  the  ear.  The  diagnosis  is  to  be  made  from  the  history, 
the  very  severe  pain,  from  the  evidences  of  a  burn,  or  from  inflammation, 
e  presence  of  a  mass  of  metal  together  with  a  burn  in  the  external  auditory 
.  If  the  material  has  entered  the  middle  ear,  there  is  usually,  also,  total 
less. 
tninclc  of  the  External  Auditory  Canal. — Furuncle  of  the  external  auditory 

occurs  as  the  result  of  digging  in  the  ears  with  unclean  instruments ;  as 
^ndary  process  following  the  discharge  of  pus  from  the  middle  ear,  or 
)ut  a[)parent  cause.  There  may  be  but  one  furuncle,  or  a  series  of  them 
',  one  after  the  other.  When  the  furuncle  is  situated  close  to  the  external 
ory  meatus  it  may  usually  be  seen  without  difficulty;  when  it  is  more 
y  seated,  the  general  swelling  of  the  skin  lining  the  canal  is  usually  so 

that  it  is  hard  to  examine  the  deeper  portions  of  the  canal.  The  pain 
?se  furuncles  is  extreme,  and  is  of  a  throbbing,  intense  character,  worse  at 
.  Rupture  of  the  furuncle  is  followed  by  a  discharge  of  pus  from  the 
nd  relief  of  the  pain,  but  other  furuncles  are  apt  to  form,  when  the  severe 
will  return.  A  thorough  examination  of  the  car  of  these  patients  with 
culum  is  practically  impossible  without  a  general  anesthetic.     Cocain  has 

in  ray  experience,  ineffective. 

iffnse  Inflammation  of  the  External  Auditory  Canal. — ^Diffuse  inflammation 
e  external  auditory  canal  may  occur  of  any  degree  of  severity  from  a  slight 
»s  and  swelling  up  to  a  severe  phlegmonous  inflammation,  with  involve- 

of  the  periosteum.  A  bad  foriri  of  this  condition  is  not  infrequent  in 
ourse  of  diabetes,  and  a  diffuse  inflammation  in  this  region  should  lead 

examination  of  the  urine  for  sugar.  If  the  tissues  are  greatly  swollen, 
1  be  impossible  to  introduce  a  speculum  and  examine  the  tympanic  mem- 
,  and  thereby  exclude  inflammation  of  the  middle  ear.  In  some  cases 
veiling  and  redness  will  extend  to  the  skin  covering  the  mastoid  process. 
abjective  sjTnptoms  of  inflammation  of  the  external  auditory  canal  merely, 
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are  pain,  noises  in  the  ear,  and  partial  deafness ;  but  unless  the  canal  is  enr 
tirely  occluded  by  the  swelling,  the  deafness  will  be  much  less  marked  than  is 
the  case  with  inflammation  of  the  middle  ear.  The  ear  may  be  very  carefully 
washed  out  with  warm  sterile  salt  solution,  and  if  the  deafness  then  disappean,. 
inflammation  of  the  middle  ear  is  excluded.  Swelling  of  the  preauricular 
lymph  nodes  favors  the  diagnosis  of  inflammation  of  the  external  ear.  Swet 
ing  of  a  lymph  node  over  or  behind  the  mastoid  process  indicates  inflammt- 
tion  of  the  middle  ear.  Moreover,  the  swelling  of  the  skin  in  otitis  externa 
is  more  marked  than  that  of  the  deeper  tissues ;  the  groove  between  the  ear  and 
the  mastoid  process  is  often  obliterated.  Periostitis  of  the  mastoid  process  is 
accompanied  by  swelling  of  the  periosteum  rather  than  of  the  skin.  The  grooro 
usually  remains  discernible.  The  phlegmonous  variety  of  inflammation  may 
be  attended  with  severe  septic  symptoms,  involvement  of  the  periosteum  and 
bone,  sinus  phlebitis,  meningitis,  and  pyemia. 

Accumulated  Ceminen  (Ear  Wax)  in  the  External  Auditory  Canal.— Accu- 
mulated cerumen  in  the  external  auditory  canal  may  cause  partial  deafness  if 
it  entirely  fills  the  caliber  of  the  canal,  ringing  in  the  ears,  a  sensation  of  itch- 
ing, of  a  foreign  body  in  the  ear,  sometimes  giddiness.  These  plugs  of  wax 
can  sometimes  be  seen  as  dark-brown,  almost  black,  masses  by  placing  the 
patient  so  that  a  strong  light  falls  into  the  ear,  and  by  drawing  the  external 
ear  upward,  outward,  and  backward,  or  by  the  introduction  of  an  ear  speculum, 
and  illuminating  the  interior  of  the  ear  by  natural  or  artificial  light  reflected 
into  the  ear  from  a  suitable  concave  mirror. 

Poreign  Bodies  in  the  External  Ear. — Foreign  bodies  of  the  most  varied 
description  may  be  introduced  into  the  external  auditory  canal,  either  by  acci- 
dent or  design.  The  majority  of  these  patients  are  children.  The  bodies  usu- 
ally remain,  if  let  alone,  in  the  cartilaginous  portion  of  the  canal,  unless,  as  i» 
rarely  the  case,  they  are  maggots,  fleas,  flies,  or  other  live  creatures,  whidi 
may  find  their  way  beyond  the  narrowest  portion  of  the  canal  at  the  junction 
of  the  cartilaginous  and  bony  sections.  Unskillful  efforts  at  removal  may 
cause  wounds  of  the  tympanic  membrane ;  or  the  foreign  body  may  be  forced 
into  the  middle  ear.  The  presence  of  a  foreign  body  may  cause  no  symptoma 
at  all;  or,  if  it  rests  against  the  tympanic  membrane,  it  may  cause  ringing  in 
the  ear  or  giddiness;  if  it  fills  the  canal,  it  will  cause  partial  deafness,  b 
some  cases  a  foreign  body,  if  infected,  may  cause  inflammation,  attended  hy 
pain,  swelling,  and  a  discharge  from  the  ear.  The  presence  of  insects,  if  alive, 
will  cause  noises  in  the  ear,  sometimes  pain  and  giddiness.  The  presence 
of  a  foreign  body  in  the  ear  is  determined  by  inspection,  either  direct  or  throu^ 
a  speculum.    The  diagnosis  is  usually  not  diSicult. 

TYMPANIC    MEMBRANE 

Injuries  of  the  Tympanic  Membrane. — The  tympanic  membrane  may  be  it 
jured  by  direct  or  indirect  violence.     The  injuries  from  direct  violence  ai 
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caused  by  the  introduction  of  sharp-pointed  instnuiients  into  the  ear — sharp 
sticks,  etc. — or  occur  from  unskillful  efforts  to  extract  foreign  bodies.  The 
injuries  by  indirect  violence  are  caused  by  blows  and  falls  upon  the  head,  by 
sudden  changes  in  the  atmospheric  pressure  in  the  external  auditory  canal, 
as  from  a  box  on  the  ear,  diving  in  deep  water,  w^orking  in  caissons,  fractures 
of  the  base  of  the  skull,  the  near  discharge  of  large  cannon,  etc.  The  symp- 
toms and  signs  of  rupture  of  the  tympanic  membrane  are  partly  subjective 
and  partly  objective.  The  subjective  symptoms  are  pain  in  the  ear,  sometimes 
giddiness,  sometimes  faintness  and  vomiting;  there  is  partial  deafness.  If  the 
injury  has  been  caused  by  direct  violence,  the  labyrinth  may  be  injured. 

The  symptoms  of  injuries  of  the  labyrinth  are  sudden  marked  giddiness, 
nausea,  and  vomiting.  At  the  moment  of  the  injury  the  patient  usually  has 
the  subjective  sensation  of  a  loud  sound.  The  symptoms  of  cerebral  shock  are 
often  present.  The  subsequent  symptoms  are  giddiness,  difficulty  in  maintain- 
ing equilibrium,  sometimes  a  staggering  gait.  The  patient  grasps  surrounding 
objects  to  steady  himself,  and  for  several  w-eeks  may  suffer  from  vertigo  and 
nausea,  whenever  he  tries  to  stand  or  sit  up.  In  injuries  of  the  labyrinth  deaf- 
ness will  be  marked,  and  is  usually  complete  in  the  affected  ear. 

The  immediate  diagnosis  of  ruptures  of  the  tympanic  membrane^  while 
it  may  usually  be  inferred  from  the  history,  the  l)l(»c(ling,  and  other  signs  and 
symptoms  already  described,  is  not  always  ca])able  of  verification.  The  exter- 
nal auditory  canal  is  usually  filled  with  a  mixture  of  fluid  and  clotted  blood, 
and  tlie  tympanum  cannot  be  inspected  until  this  is  removed.  It  would  be 
unwise  under  these  conditions  to  clear  the  canal  with  a  syringe  and  warm  water, 
liecause  of  the  danger  of  forcing  infectious  material  into  the  middle  ear.  The 
Mood  may,  however,  be  gently  wiped  away  with  small  pieces  of  sterile  cotton 
or  gauze.  The  ear  drum,  when  exposed,  will  often  show  extensive  ecchymosis 
into  its  substance.  The  seat  of  the  rupture  will  appear  as  an  ecchymotic  spot, 
or  streak,  in  the  membrane,  or  there  may  be  a  ragged  tear  filled  with  blood  clot. 
The  membrane  near  the  rupture  will  be  the  seat  of  ecchymosis,  more  or  less 
^despread.  The  rupture  may  be  in  any  part  of  the  membrane,  but  is  more 
commonly  in  the  lower  half.  There  is  usually  but  one  perforation,  althougli 
there  may  be  several  Ruptures  by  indirect  violence  are  rarely  followed  by 
infection-  Those  caused  by  direct  violence  with  unclean  instruments  may  be 
followed  by  suppurative  inflammation  of  the  middle  ear. 

The  medico-legal  question  is  sometimes  raised  as  to  whether  deafness,  fol- 
lowing an  injury  to  the  ear,  is  due  to  the  accident  itself,  or  to  antecedent  dis- 
ease of  the  ear.  This  question  can  sometimes  be  answercMl,  very  often  it  cannot. 
If  the  patient  can  l)e  examined  soon  after  the  alleged  injury,  ecchymosis  in  the 
tympanic  membrane,  and  the  absence  of  the  signs  of  a  chronic  inflammatory 
lesion  of  the  middle  ear,  speak  for  a  traumatic  origin.  An  extensive  well- 
it)unded  loss  of  substance  in  the  tympanic  membrane,  with  thickening,  a  puriilent 
discharge  from  the  ear,  will  point  rather  to  antecedent  disease  of  the  middle  ear. 
Infection  may,  however,  have  followed  the  injury,  and  in  many  cases  it  will 
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be  impossible  to  say  whether  or  not  the  condition  is  due  to  the  accident  or  to 
antecedent  disease. 

EXAMINATION    OF   THE    EAR 

Although  the  diseases  of  the  ear  are,  at  the  present  time,  almost  exclusively 
in  the  hands  of  specialists,  a  brief  description  of  the  methods  used  in  examin- 
ing the  ear  seems  necessary  in  this  place.  The  methods  of  examination  are: 
By  direct  inspection  of  the  external  auditory  canal;  inspection  of  the  canal 
and  of  the  tympanic  membrane  through  a  speculum  (otoscopy)  ;  catheterization 
of  the  Eustachian  fiibe;  further,  the  procedures  of  Politzer  and  Valsalva;  the 
diagnostic  auscultation  of  the  ear  with  the  auscultation  tube;  finally,  testing 
of  the  hearing. 

Direct  Inspection  of  the  External  Auditory  Canal. — The  examination  of  the 
external  auditory  canal  is  conducted  by  daylight  or  by  artificial  light  Day- 
light is  preferable  because  the  normal  color  of  the  tympanic  membrane — a  pearl 
gray,  with  a  tinge  of  blue — is  perceived  ;  by  gaslight  or  electric  light,  it  appears 
yellow,  with  a  tinge  of  red.    A  head  or  hand  mirror,  concave,  perforated  at  the 
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Fio.  179. — Gruber's  Aural  Speculum.  Fiq.  180. — Politzer 's  Hard-Rubber  Auiai- 

Speculum. 

center,  and  two  inches  and  three  fourths  in  diameter  and  a  focal  distance  of 
six  inches,  is  generally  used  to  cast  reflected  lights  into  the  ear.  The  mirror 
may  be  held  in  the  hand,  or  an  ordinary  laryngoscopic  head  mirror  may  be 
substituted,  and  worn  on  the  forehead ;  or  one  or  other  of  the  small  electric 
headlights  in  common  use  may  be  used,  if  convenient.  The  source  of  illumina- 
tion may  be  daylight — preferably  with  a  northern  exposure;  a  bull's-eye  with 
an  Argand  burner ;  or  an  electric-light  bulb ;  or  the  electric  headlight,  as  stated. 
Direct  sunlight  is  undesirable. 

Inspection  of  the  Canal  and  of  the  Tympanic  Membrane  througli  a  SpecnluL 
— Two  varieties  of  specula  are  in  common  use — that  of  Gruber,  made  of  metal 
and  elliptical  on  section,  and  that  of  Politzer,  made  of  hard  rubber  and  circu- 
lar on  section.  They  are  made  usually  in  three  sizes.  Further,  in  order  to 
determine  the  mobility,  and  some  other  qualities  of  the  tympanic  membrane, 
some  modification  of  SiegeFs  pneumatic  otoscope,  or  Brunton's  otoscope,  may 
be  used.  These  instnmients  consist,  essentially,  of  a  small  air-tight  box  of  hard 
riibber  or  metal  attached  to  an  ear  speculum.  The  interior  of  the  box  is  con- 
nected with  a  rubber  tube  and  hand  bulb.  In  one  side  of  the  box  there  is  t 
glass  window  or  lens.     The  speculum  of  the  apparatus  being  introduced  into 
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the  external  auditory  canal,  the  surgeon  may  examine  the  tympanic  membrane 
through  the  window,  and  by  means  of  the  hand  bulb  connected  with  the  appa- 
ratus the  air-pressure  upon  the  membrane  may  be  increased  or  diminished, 
clausing  it  to  move  back  and  forth,  and  become  more  concave  or  convex,  as  the 
case  may  be.  Its  degree  of  mobility,  normal  or  abnormal;  the  presence  of 
Adhesion ;  of  atrophy ;  rigidity,  etc.,  may  thus  be  noted  under  the  control  of  the 
eye.  A  good  instrument  of  this  kind  is  now  made  by  the  "  Electro-Surgical 
Instrument  Company,"  of  Rochester,  N.  Y.  In  order  to  insert  the  ear  specu- 
lum properly  the  canal  must  be  made  straight  by  drawing  the  external  ear 
Upward  and  backward ;  a  speculum  of  suitable  size  is  then  inserted  very  gently 
into  the  canal,  until  it  has  passed  the  junction  of  the  bony  and  cartilaginous 
portions,  when  it  will  sometimes  stay  of  itself;  or  the  surgeon  may  continue 
the  traction  upon  the  auricle,  upward  and  backward,  with  the  third  and  fourth 
fingers  of  hia  hand,  while  holding  the  speculum  between  his  forefinger  and 
thumb. 

If  the  ear  contains  epithelial  masses  or  wax,  which  obstruct  the  view,  they 
must  be  washed  out  by  a  stream  of  warm  sterile  salt  solution  or  boric  acid, 
directed  obliquely  upward  against  the  wall  of  the  canal  by  means  of  a  large 
hand  syringe.     The  washing  must  be  done  gently,  else  the  patient  may  suffer 
froHi  giddiness,  or  even  faintness.     The  ear  is  then  carefully  dried  with  bits  of 
sterile  cotton  or  gauze,  held  in  the  angular  ear  forcejis,  and  the  speculum  rein- 
serted.    Very  hard  plugs  of  wax  sometimes  resist  efforts  to  wash  them  out. 
If  the  operator  is  skillful,  such  may  be  removed  by  a  scoop,  curette,  or  forceps. 
If  not,  it  is  best  to  soften  the  plug  by  dropping  into  the  ear  a  warm  saturated 
Bobtion  of  sodium  bicarbonate  containing  a  little  glycerin.     Repeated  appli- 
cations may  suffice  in  the  course  of  half  an  hour  to  soften  the  plug  sufficiently 
8o  that  it  can  then  be  washed  away.     In  some  instances  it  may  be  necessary 
to  leave  the  alkalin  solution  in  the  ear  overnight  protected  by  a  plug  of  cotton. 
The  normal  eardrum  is,  as  stated,  of  a  pearl-gray  color  when  viewed  by 
^ylight,  with  a  slightly  bluish  cast.     By  artificial  light  it  appears  reddish- 
yellow.     The  circumference  of  the  eardrum  is  marked  by  a  white  line.     In 
^  upper  half  of  the  membrane,  extending  from  in  front,  downward  and  back- 
ward, to  the  middle,  is  seen  the  so-called  "handle"  of  the  malleus;  its  short 
P»wess  is  seen  as  a  white  prominence  near  the  upper  and  anterior  border  of 
^  membrane.    In  the  lower  and  anterior  quadrant  is  seen  a  bright  cone-shaped 
^tea  of  reflected  light,  which  extends  from  the  center  of  the  eardrum,  down- 
ward and  forward,  nearly  to  its  border.     The  surface  of  the  membrane  is  not 
^>nnally  a  plane,  but  exhibits  several  folds  and  cavities.     On  account  of  its 
^fclique  position,  and  of  the  concavities,  the  ix)Stcrior  and   upper  portion   is 
Viewed  obliquely;  the  anterior  and  lower  portion  is  more  at  right  angles  to 
Uie  line  of  vision.     The  eardrum  is  of  varying  degrees  of  transparency,  both 
Ui  health  and  disease.    Above  the  short  process  of  the  malleus  there  is  a  small 
^rea  known  as  Shrapnell's  membrane,  or  tlic  flaccid  portion  of  the  eardrum. 
it  leads  into,  or  forms  a  part  of,  the  floor  of  the  space  known  as  the  epitym- 
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paniim.  In  examining  the  tympanum  its  color  should  be  noted,  whether  it 
is  translucent  or  thickened;  whether  there  are  localized  opacities  or  chalkj 
deposits ;  whether  the  membrane  bulges,  from  fluid  in  the  middle  ear,  or  ii 
retracted.  If  retracted,  the  short  process  of  the  malleus  will  appear  more 
prominent,  the  long  process  will  appear  foreshortened,  and  the  conical  depiw- 
sions  or  folds,  in  front  of  or  behind  it,  will  appear  deeper,  and  the  light  cone 
may  be  displaced  or  changed  in  shape.  In  order  to  determine  the  mobiliQf 
of  the  membrane,  Siegel's  pneumatic  otoscope  may  be  used,  or  one  of  the  more 
recent  modifications  of  this  instrument. 

Methods  of  Testing  the  Hearing. — In  order  to  test  the  acuteness  of  hearing 
the  ticking  of  a  watch  may  be  used.  The  ears  should  be  alternately  stopped 
by  putting  the  index  finger  in  the  meatus,  and  the  distances  at  which  the 
patient  ceases  to  hear  the  watch  in  each  ear  may  be  alternately  tested  and  com- 
pared ;  or,  the  voice,  either  in  whispered  or  spoken  words,  may  be  used  in  the 
same  way.  The  tuning  fork  may  be  used  to  determine  whether  the  disease 
is  in  the  conducting  apparatus  of  the  middle  ear,  or  in  the  organ  of  hearing  in 
the  labyrinth.  For  this  purpose  a  small  tuning  fork,  usually  in  the  key  of 
"  C,"  vibrating  five  hundred  and  twenty-eight  times  a  second,  is  set  vibrating 
and  held  close  to  the  ear.  Under  normal  conditions  the  note  will  be  hearJ 
louder  and  longer  in  this  way  than  when  the  base  of  the  fork  is  placed  in 
contact  with  the  mastoid  process — that  is  to  say,  the  aerial  conduction  is  better 
tlian  the  bony  conduction.  In  deafness  arising  from  the  auditory  canal  or 
from  the  middle  ear,  the  tone  will  be  heard  louder  and  longer  when  the  fork 
is  placed  in  contact  with  the  skull.  When  bone  conduction  is  lost,  it  indicatei 
that  the  organ  of  hearing  in  the  labyrinth  is  at  fault,  and  the  same  is  tme 
when  the  hearing,  though  imperfect,  is  better  by  aerial  than  by  bone  condufr 
tion.  If  the  handle  of  the  fork  is  introduced  into  the  external  auditory  meatus 
of  one  side,  and  the  patient  hears  the  vibratory  note  only  in  the  opposite  ear, 
we  may  be  sure  that  the  organ  of  hearing  of  the  ear  in  which  the  tuning  fork 
is  placed  is  destroyed. 

Schwartze  gives  this  among  other  methods  for  detecting  simulated  deafness: 
The  healthy  ear  is  plugged  with  cotton  or  with  the  finger;  if,  then,  the  patient 
states  that  he  does  not  hear  loud,  or  moderately  loud,  spoken  words,  he  exag* 
gerates,  or  does  not  speak  the  truth.  The  tuning  fork  may  be  used  in  a  sinu* 
lar  manner ;  the  sound  ear  may  be  stopped  with  the  finger,  and  the  tuning  fork 
placed  anywhere  upon  the  skull ;  if,  then,  the  patient  says  he  hears  nothing,  he 
is  simulating.  It  is  a  good  plan  in  making  the  various  tests  of  hearing  to 
request  the  patient  to  keep  his  eyes  closed. 

Tests  of  Bony  Conduction  {^Yehers  Test,  Rinne's  Test). — Tests  of  bonj 
conduction  of  sounds  may  be  made  wuth  a  watch  or  a  tuning  fork.  In  normal 
cases,  if  the  external  auditory  meatus  be  stopped  on  both  sides  with  the  finger 
tips,  and  a  watch  be  placed  in  contact  with  the  mastoid  process,  the  teeth,  or 
the  temporal  region,  the  ticking  of  the  watch  will  still  be  perceived.  In  caeei 
of  partial  deafness  a  positive  result  of  this  experiment  indicates  that  somri 
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perceptions  in  the  labyrinth  are  still  present,  although  not  necessarily  perfect. 
Should  the  results  be  negative,  we  cannot  conclude,  from  this  sign  alone,  that 
the  acoustic  nerve  is  paralyzed;  since,  in  persons  over  fifty  years  of  age  and 
in  some  intermittent  functional  disturbances  of  hearing,  the  watch  may  not 
be  heardy  although  the  hearing  may  be  practically  normal  (PoHtzer).  The 
diagnostic  value  of  the  experiment  is  chiefly  this,  that  if  an  individual  is 
notably  deaf  for  sounds  transmitted  by  aerial  condition,  and  still  hears  the 
ticking  watch  placed  in  contact  with  the  skull  plainly,  he  is  probably  suffering 
from  deafness  due  to  a  disorder  of  the  conducting  apparatus.  If  the  result 
of  the  experiment  is  negative — i.  e.,  the  ticking  not  perceived  by  bony  conduc- 
tion and  the  patient  is  young — it  indicates  a  serious  disturbance  of  hearing,  and 
is  therefore  of  rather  unfavorable  significance  (Pollak). 

Weber  s  Test. — If  a  vibrating  tuning  fork  is  placed  in  contact  with  the  skull 
of  an  individual  with  normal  hearing,  the  tone  will  be  either  heard  in  both  ears 
alike  or  referred  to  the  point  of  contact  of  the  fork  with  the  skull.  If,  now, 
one  ear  be  stopped  with  the  finger,  the  soimd  will  at  once  be  heard  in  that  ear. 
**  Weber  is  laieralized  on  the  side  where  an  obstruction  exists  in  the  conduct' 
tug  apparattts,^^  If  one  ear  after  the  other  be  stopped,  or  one  more  firmly 
stopped  than  the  other,  the  tone  will  always  be  heard  more  distinctly  in  the 
ear  where  the  greater  obstruction  exists  in  the  conducting  apparatus.  Weber's 
test  is  especially  valuable  in  differentiating  between  affections  of  the  sound- 
conducting  and  the  sound-perceiving  mechanisms.  If  deafness  in  one  ear  exists, 
and  the  tone  of  the  fork  is  heard  by  bony  conduction  more  distinctly  in  that 
ear,  a  defect  in  the  conducting  apparatus  of  that  ear  is  surely  present.  When 
partial  deafness  is  present  in  both  ears,  and  the  fork  is  heard  more  distinctly 
b  the  worse  ear,  the  same  conclusion  can  be  drawn.  In  case  one  ear  only 
is  deaf,  and  Weber's  test  is  lateralized  in  the  sound  ear,  a  conclusion  of  dis- 
ease of  the  sound-perceiving  apparatus  (acoustic  nerve)  can  only  be  drawn 
in  the  presence  of  a  positive  Rinne's  test,  and  some  other  conditions  which 
will  probably  require  the  expert  judgment  of  an  ear  specialist  to  interpret 
eorrectly. 

Rinne^s  Test. — If  a  vibrating  tuning  fork,  l)est  of  large  size  and  low  pitch, 
is  placed  upon  the  mastoid  process  of  an  individual  with  normal  ears,  the  tone 
will  be  heard  for  a  certain  time,  and  gradually  cease  to  be  perceived.  If,  now, 
without  striking  the  fork  again,  it  be  removed  from  the  bone  and  its  tines  be 
kid  close  to  the  external  auditory  meatus,  the  sound  will  again  be  perceived 
for  a  certain  time.  The  result  of  the  experiment  is  positive.  *'  Positive  Rinne  " 
*^i.  e.,  the  sound  is  heard  longer  by  air  conduction  than  by  bone  conduction. 
In  many  cases  of  disease  of  the  conducting  apparatus  the  test  will  be  negative. 
The  tone  will  be  heard  longer  and  l)etter  by  bone  conduction  than  by  air  con- 
inction.  The  fork  removed  from  the  bone  and  placed  near  the  ear  is  not  heard, 
'STegative  Rinne."  The  diagnostic  value  of  Rinne's  test  has  certain  limita- 
Kms.  If  the  test  is  negative,  the  more  the  efficiency  of  bone  conduction  exceeds 
liat  of  air  conduction,  the  greater  the  likelihood  of  disease  of  the  conducting 
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apparatus.    A  positive  result,  on  the  other  hand,  makes  a  defect  of  the  a 
nerve  prohahle  only  when  sound  perception  by  bone  conduction  is  very 
decreased,  and  other  signs  and  symptoms  point  to  disease  of  the  nerve  (P 

It  is  found  that  disturbances  of  the  conducting  apparatus  are  more 
cause  deafness  for  low  notes.  Such  deafness  is  common  in  acute  and  < 
inflammation  of  the  middle  ear.  AflFections  of  the  acoustic  nerve  are 
cause  deafness  for  high  notes.  These  facts  are  utilized  in  diagnosis  bj 
a  series  of  timing  forks  ranging  from  a  low  to  a  high  pitch,  and  C 
whistle. 

Catheterization  of  the  Eustachian  Tube. — Catheterization  of  the  Ens 
tube  is  used  to  detennine  the  permeability  of  the  tube — i.  e.,  whether 
communication  exists  between  the  phar^Tix  and  the  middle  ear;  to  del 
the  mobility  of  the  tympanic  membrane;  to  detect  the  presence  of  exuc 
various  kinds  in  the  middle  ear;  and,  sometimes,  to  detect  the  pres< 
perforations  of  the  tympanic  membrane.  The  therapeutic  uses  of  t 
stachian  catheter  do  not  concern  us  here.  Eustachian  catheters  are  n 
several  sizes,  of  hard  rubber  or  metal.  The  catheter  is  inserted  into  the 
of  the  Eustachian  tube  through  the  nose  by  one  of  two  methods. 

First  Method. — The  patient's  head  should  be  supported  by  the  ba 
chair  or  the  wall.  The  catheter  is  held  lightly  between  the  finger  and 
near  the  handle,  with  the  beak  directed  dow^nward.  The  surgeon  sits  oi 
in  front  of  the  patient,  places  the  fingers  of  his  empty  hand  upon  the  j 
forehead,  and  with  his  thumb  elevates  the  tip  of  the  nose,  so  as  to  br 
opening  of  the  nostril  above  the  level  of  the  floor  of  the  nasal  cavity 
catheter  is  then  very  gently  pushed,  beak  downward,  backward  along  t 
of  the  nose,  until  it  touches  the  posterior  pliaryngeal  wall.  It  is  the 
drawn  until  the  beak  comes  in  contact  with  the  posterior  surface  of  i 
palate.  By  means  of  the  handle,  the  beak  is  then  rotated  upward  and  o 
until  the  ring  on  tlic  handle  points  to  the  outer  canthus  of  the  eye  on  tli 
The  point  should  then  l)e  at  the  orifice  of  the  Eustachian  tube,  in  v 
should  readily  engage.  Its  introduction  is  sometimes  aided  by  ask 
patient  to  swallow.  If  the  catheter  is  in  the  tube  it  is  firmly  held,  i 
be  neither  rotated  nor  pushed  forward.  Swallowing  movements  shoul 
the  catheter  to  move,  but  speaking  and  swallowing  should  not  be  ini 
with  by  the  presence  of  the  catheter.  Moreover,  the  injection  of  air 
the  catheter,  by  means  of  Politzer's  l)ag,  should  be  distinctly  felt  by  the 
to  distend  the  middle  ear,  and  by  the  use  of  the  auscultation  tube  the 
should  hear  it  also. 

Second  Method. — Tlie  catheter  is  introduced  through  the  n 
before,  until  the  l)eak  comes  in  contact  witli  the  posterior  wall  of  the  p 
The  beak  of  the  catheter  is  then  rotated  toward  the  opposite  side  of  the  ] 
until  it  is  horizontal.  The  catheter  is  tlien  withdrawn  until  a  sense  o 
ance  is  felt  as  the  curved  l^ak  comes  in  contact  with  the  septum  of  tl 
the  catheter  is  then  rotated  so  that  its  l)oak  passes  through  a  little  m< 
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a  semicircle,  at  first  downward,  and  then  upward,  toward  the  orifice  of  the 
Eustachian  tube,  until  the  ring  on  the  handle  is  directed  toward  the  outer 
angle  of  the  eye.  The  beak  is  then  in  position  to  enter  the  Eustachian  tube. 
In  the  presence  of  marked  deformity  or  narrowing  of  the  nasal  fossa,  or  of 
tumors,  adenoid  growths,  or  other,  in  the  pharynx  in  children,  in  acute  inflam- 
mations of  the  Eustachian  tube,  in  the  nervous  and  hysterical,  and,  in  some 
instances,  where  the  operation  is  followed  by  coughing,  retching,  etc.,  the  intro- 
duction of  the  catheter  is  difficult  or  impracticable. 

Folitzer's  Method  of  Testing  the  Eustachian  Tube. — Another  method  of  de- 
tennining  the  permeability  of  the  Eustachian  tube  and  of  inflating  the  middle 
ear  is  by  means  of  Politzer's  bag.  The 
instrument  consists  of  a  soft-rubber  bag 
about  the  size  of  a  man's  fist,  with  a  hole 
on  one  side,  which  can  be  closed  by  tlie 
finger.  A  soft-rubber  tube  is  attached  to 
the  bag  and  has  a  hard-rubber  nozzle  at  the 
end  of  it  for  insertion  into  the  nose.  In 
cf»njunction  with  this  apparatus  the  auscul- 
tation tul)e  is  useful.  It  consists  of  a  piece 
of  soft-rubber  tubing  of  suitable  length,  into 
either  end  of  which  is  inserted  a  hard-rubber 
nozzle  of  such  size  that  it  fits  tightly  into 
the  external  auditory  meatus.  When  the 
middle  ear  is  to  be  inflated  by  the  Eusta- 
chian catheter  or  the  Politzer's  bag,  the 
surgeon  introduces  one  of  the  nozzles  of 
the  auscultation  tube  into  his  own  ear  and 
the  other  into  the  ear  of  the  patient.  The  surgeon  can  then  plainly  hear  the 
uomial  and  pathological  sounds  produced  when  air  enters  the  middle  ear  of 
the  patient. 

Politzer's  bag  is  used  according  to  the  directions  of  its  inventor  in  the  fol- 
way: 


The  patient,  seated  in  a  chair,  takes  a  little  water  in  his  mouth,  which  he  is 
required  to  swallow  when  told.  The  surgeon,  standing  on  the  patient's  right,  intro- 
duces the  nozzle  of  the  Politzer  bag  (see  Fig.  181)  1  cm.  into  the  corresponding 
nasal  orifice,  and  then  compresses  with  the  left  thumb  and  forefinger  the  ala?  of  the 
nose  closely  around  the  instrument.  The  patient  is  next  told  to  perform  an  act  of 
swallowing,  and  at  the  same  moment  the  surgeon  expels  the  air  from  the  inflating 
bag  with  his  right  hand.  By  the  condensation  of  air  produced  in  the  nasopliarynx 
in  this  manner,  the  closure  effected  by  the  soft  palate  is  forced  open,  and  its  vibra- 
tiong  give  rise  to  a  dull,  gurgling  sound,  which  frequently,  if  not  always,  may  be 
taken  as  an  indication  that  the  air  has  entered  into  the  middle  ear.  The  majority 
)f  the  patients  experience  at  the  same  time  the  subjective  sentiation  of  a  current  of 
lir  entering  both  tympanic  cavities. 
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Valsalva's  Method  of  Inflating  the  Middle  Ear. — The  patient  stops  his  nos- 
trils by  pinching  his  nose  between  his  finger  and  thumb,  closes  his  mouth,  makes 
an  expiratory  eflFort,  and  at  the  same  instant  swallows.  The  act  of  swallowing 
tends  to  relax,  or  to  open  the  Eustachian  tube,  and  air  under  pressure  is,  under 
normal  conditions,  forced  into  both  middle  ears.  If  the  effort  is  successful, 
the  patient  hears  a  fairly  sharp  snap  in  both  ears,  and  feels  a  sense  of  disten- 
tion. The  sounds  heard  by  the  surgeon  under  pathological  conditions  with  the 
auscultation  tube  as  air  enters  the  middle  ear  are  of  a  varied  character,  and 
their  pathological  significance  can  hardly  be  learned  except  by  considerable 
practice.  Normally,  the  air  may  be  heard  to  enter  the  middle  ear  with  a 
sharp,  clean-cut  popping,  or  friction  sound.  If  the  ear  is  filled,  or  partly 
filled,  with  an  exudate,  the  character  of  the  sounds  heard  will  vary  with  the 
physical  quality  of  the  exudate.  If  it  is  thin  and  watery,  the  sound  will 
be  a  fine  bubbling;  if  the  exudate  is  thick  and  viscid,  a  coarse  bubbling  sound 
will  be  heard ;  if  the  exudate  is  very  thick  or  dry,  the  sound  will  resemble  the 
friction  sounds  of  dry  pleurisy.  If  the  eardrum  is  perforated,  a  characteristic 
squeaking  or  whistling  sound  will  be  produced.  Many  of  the  diseases  of  the 
ear  require  such  special  skill  for  their  recognition  that  their  diagnosis  is  not 
likely  to  interest  the  general  surgeon,  and  only  those  diseases  of  the  ear  which 
properly  belong  to  general  surgery  will  be  here  considered. 

THE   MIDDLE   EAR 

Acute  Suppurative  Inflammation  of  the  Middle  Ear. — Acute  suppurative  in- 
flammation of  the  middle  ear  occurs  as  the  result  of  infection  of  the  mucous 
membrane  of  the  middle  ear  with  one  or  other  of  any  of  the  bacteria  capable 
of  causing  suppuration.  The  disease  is  especially  frequent  as  a  complication 
of  the  acute  exanthemata  in  children,  and  may  follow  infected  traumatisms 
of  the  tympanum,  erysipelas,  diphtheria,  syphilis,  influenza,  pneumonia, 
typhoid,  or  typhus  fevers.  It  also  may  follow  acute  or  chronic  naso-pharyn- 
gitis,  tonsillitis,  etc.  The  middle  ear  becomes  acutely  inflamed  and  filled  with 
an  exudate  of  a  muco-purulent  or  purulent  character. 

The  diagnosis  of  the  disease  is  made  from  the  symptoms  and  signs.  The 
symptoms  are  a  feeling  of  fullness  and  distention  in  the  ear,  which  follows 
immediately  upon  the  inflammatory  closure  of  the  Eustachian  tube.  There 
are  ringing  or  buzzing  noises  in  the  ear.  There  may  be  giddiness  or  vertigo. 
There  is  deafness  more  or  less  complete.  Pain,  at  first  dull,  then  sharp  and 
severe  and  throbbing.  In  children  there  is  often  fever.  There  may  be  facial 
paralysis.  There  may  be  tenderness  over  the  mastoid  process.  The  deafness 
may  be  of  any  grade.  The  tuning  fork  shows  that  aerial  conduction  is  dimin- 
ished, bone  conduction  is  present,  and  often  increased  in  the  affected  ear— 
i.  e.,  Weber's  test  is  lateralized  in  the  affected  ear.  If  the  labyrinth  becomes 
infected,  bone  conduction  is  lost.  The  disease  may  involve  the  mastoid  antrum, 
the  petrous  portion  of  the  temporal  bone,  and  cause  pachymeningitis,  raeniii- 
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gitis,  sinus  phlebitis,  pyemia,  with  their  characteristic  signs  and  symptoms, 
as  described  in  another  place.     In  bad  cases  a  fatal  result  may  occur  in  this 
manner  in  two  or  three  days  from  the  commencement  of  the  attack.     In  the 
ordinary  cases  examination  of  the  tympanic  membrane  shows  hyperemia  of 
the  eardrum,  at  first  localized  behind  the  manubrium,  soon  becoming  general ; 
followed  by  dullness  and  opacity  of  the  entire  membrane.     As  the  amount  of 
exudate  increases  the  membrane  bulges  outward,  usually  more  prominently  at 
some  particular  point,  and,  if  unrelieved  by  operation,  perforation  of  the  ear- 
drum usually  takes  place  at  the  point  of  greatest  bulging,  in  two,  three,  five 
days,  or  longer.     After  the  rupture  of  the  eardrum  the  pain  usually  subsides; 
there  is  a  discharge  of  pus  from  the  external  ear,  and,  generally,  a  relief  of  all 
the  symptoms. 

In  little  children  the  symptoms  first  noticed  are  chiefly  those  of  pain  and 
of  tenderness  in  the  region  of  the  ear.     They  are  apt  to  cry  out  loudly  when 
the  ear  is  disturbed  or  washed.     They  also  exhibit  very  marked  constitutional 
symptoms  of  infection.     They  may  have  high  fever,  intense  headache,  stupor, 
and  even  unconsciousness  and  general  convulsions;  all  of  which  are  quickly 
lelieved  by  puncture  of  the  tympanic  membrane,  or  a  rupture  of  the  ear- 
drum of  such  size  that  the  pus  has  a  free  outlet     If  the  perforation  is  small, 
the  sj-mptoms  may  diminish  in  severity,  or  get  better,  and  again  grow  worse 
if  the  outlet  is  closed,  or  drainage  imperfect.     After  the  rupture  or  incision 
of  the  eardrum  the  discharge  from  the  ear  usually  becomes  thicker  and  more 
riseid,  and  after  a  few  days  changes  to  a  muco-purulent  character,  and  finally 
to  mucus,  after  which  it  ceases.     The  healing  of  the  perforation  in  the  drum 
inerabrane  takes  place  slowly;  in  favorable  cases  in  about  three  weeks.     In 
*>me  eases  tlie  acute  inflammation  leaves  behind  permanent  changes  in  the  car- 
^Jrum,  and  the  structures  of  the  middle  ear  of  a  hypertrophic  or  sclerotic  char- 
^cTy  and  permanently  impaired  hearing.     If  the  pain,  fever,  and  other  con- 
Witutional  symptoms  continue,  or  grow  worse,  after  a  free  discharge  of  pus 
'^s  occurred  through  the  tympanic  membrane,  it  indicates  probable  involve- 
*^ent  of  the  bone,  or  mastoiditis,  or  infection  of  the  interior  of  the  skull.     These 
^ious  complications  are,  however,  relatively  infrequent  as  the  result  of  acute 
^Inflammation  of  the  middle  ear;  they  are  much  more  common  as  a  complication 
^f  the  chronic  form. 

Cluonic  Inflammation  of  the  Middle  Ear. — Chronic  inflammation  of  the  mid- 
dle ear  follows  the  acute  form  of  the  disease  in  a  considerable  proportion  of 
^ases.     Depressed  states  of  health,  imperfect  drainage,  delayed  or  imperfect 
^ration,  involvement  of  bone,  the  formation  of  granulations  in  the  middle 
^r,  favor,  or  cause,  the  continuance  of  the  inflammation.     Middle-ear  disease 
complicating  scarlet  fever  seems  peculiarly  liable  to  assume  a  chronic  form. 
The  disease  is  characterized  by  a  chronic  purulent  discharge  from  the  ear, 
Ifld  by  the  presence  of  a  perforation  in  the  eardrum  visible  on  inspection.    Tlie 
jerforation  may  be  of  any  size  and  shajx?,  either  quite  small,  or  practically 
ie  entire  eardrum  may  be  destroyed.     The  symptoms  arc:  Deafness,  wliich 
34 
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may  be  moderate,  or  very  marked ;  there  is  usually  little  or  no  pain  until  the 
occurrence  of  some  acute  inflammatory  complication ;  subjective  sensations  of 
noise  in  the  head  are  the  exce])tion  rather  than  the  rule.  In  case  the  outlet  for 
the  pus  becomes  closed,  or  from  an  acute  inflanmiatory  exacerbation,  symptoms 
will  be  produced  resembling  those  of  acute  inflammation  of  the  middle  ear. 

The  importance  of  chronic  inflammation  of  the  middle  ear  lies  in  the  fre- 
quent occurrence,  even  after  the  disease  has  existed  for  many  years,  of  inflam- 
matory complications  involving  the  cellular  cavities  connected  with  the  middle 
ear,  especially  the  mastoid  antrum  and  the  mastoid  cells ;  further,  the  danger 
of  purulent  infection  of  the  bony  walls  of  the  middle  ear  followed  hy  peri- 
ostitis, ostitis,  and  necrosis ;  the  likelihood  of  caries  and  necrosis  of  the  ossicles 
of  the  ear;  the  s])read  of  the  disease  to  the  labyrinth;  suppurative  inflammar 
tion  of  the  }jetrous  portion  of  the  temporal  bone,  with  involvement  of  the 
venous  sinuses  of  the  cranium ;  and,  finally,  disease  of  the  brain  and  its  mem- 
branes. 

Diagnosis  of  Chronic  Middle-ear  Disease. — The  diagnosis  of  chronic  middle- 
ear  disease  is  not  usually  ditticult.  If  the  discharge  is  profuse  there  will  oftea 
be  fissures,  eczema,  or  ulcerations  in  the  neighborhood  of  the  external  aiiditoiy 
meatus.  After  washing  out  the  discharge  from  the  ear,  granulations  will 
sometimes  be  seen  in  the  deeper  part  of  the  canal.  The  speculum  is  used  to 
examine  the  eardrum.  The  perforation  is  usually  single ;  varies  in  size  from 
that  of  a  needle  puncture  to  loss  of  the  entire  membrane.  It  is  most  commonly 
situated  in  the  anterior  lower  quadrant,  less  often  in  the  posterior  upper 
quadrant ;  infrequently  it  will  be  foimd  in  the  anterior  upper  quadrant  or  ii 
the  membrane  of  Shrapnell.  The  shape  of  the  perforation  is  round,  oval,  or, 
when  it  embraces  the  handle  of  the  malleus,  kidney-shaped.  It  may  l)e  angular 
and  irregular.  The  edges  are  smooth,  thickened,  or  covered  with  granulationSi 
The  membrane  may  be  retracted  and  adherent  to  the  bony  wall  of  the  middle 
ear.  If  the  perforation  is  large  the  mucous  membrane  of  the  middle  earraay 
be  seen,  smooth,  white  or  red,  or  velvety,  or  covered  \vith  granulations  and 
rough.  The  entire  middle  ear  may  be  filled  with  granulations  or  with  chot 
esteatomatous  masses.  There  may  be  small  granulating  areas  overlying  exposed 
or  carious  areas  of  bone,  recognizable  as  such  by  the  characteristic  graticg 
sensation  transmitted  through  a  probe.  It  may  be  possible  to  recognize  the 
ossicles  covered  with  discharge,  or  carious.  The  perforation  or  the  entire  cavity 
of  the  middle  ear  may  be  filled  with  white  or  yellow  crumbly  masses  of  des- 
quamated epithelial  cells,  mixed  with  cholesterin  and  fat  crystals  (desquamf 
tive  inflammation  of  the  middle  ear) — cholesteatomatous  masses.  The  dia* 
charge  often  has  a  pungent,  rancid,  or  putrid  odor. 

Perforations  of  the  membrane  of  Shrapnell  are  often  hard  to  discover  (• 
account  of  granulations  or  epithelial  plugs.  The  passage  of  the  EustacUtf 
catheter  and  inflation  of  the  middle  ear  usually  permits  the  surgeon  to  helf 
the  characteristic  sound.  The  perforation  may  sometimes  be  further  denW 
strated  by  putting  some  light  powder — such  as  lycopodium  or  boric  aci 
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e  external  auditory  canal,  and  blowing  air  into  tlio  middle  car  through  the 
theter.  The  powder  may  thus  be  forced  out  of  the  external  ear  as  a  little 
oiul.  The  varied  appearances  of  the  int(*rior  of  the  middle  ear  require  eon- 
derable  skill  and  practice  in  the  use  of  the  otoscoi>e  for  their  recognition  and 
iterpretation ;  they  can  only  be  briefly  mentioned  here. 

Chronic  inflanmiation  of  the  middle  ear  may  get  well  either  with  or  without 
eatment  The  tendency  of  the  disease  is,  however,  to  continue  indefinitely, 
metimes  getting  better,  sometimes  w^orse,  the  symptoms  varying  with  general 
id  local  conditions  of  health  and  environment.     Sooner  or  later,  as  the  result 

imperfect  drainage,  a  catarrhal  attack,  an  influenza,  or  from  the  slow  or 
dden  involvement  of  some  new  area  of  bone  or  mucous  membrane  by  an 
tension  of  the  infection  through  continuity  of  structure,  one  or  other  of  the 
ingerous  complications  of  middle-ear  disease  arises  and  puts  the  life  of  the 
dividual  in  peril.    The  diagnosis  of  these  complications  will  here  be  discussed 

8o  far,  merely,  as  they  are  likely  to  present  themselves  to  the  general  sur- 
on.  For  a  fuller  discussion  of  the  topic  the  reader  is  referred  to  special 
>rta.  Invasion  of  the  labyrinth  is  characterized  by  continuous  pain,  felt 
leply  in  the  ear  and  usually  of  a  dull  character,  and  by  total  loss  of  bone 
nduction  of  the  sound  of  the  tuning  fork  placed  over  the  mastoid  process. 

Kastoiditis. — The  most  fre(]uent  complication  of  middle-ear  disease  is  in- 
immation  of  the  mastoid- process.  The  mucous  membrane  of  the  antrum 
id  the  air  cells  of  the  mastoid  may  be  the  seat  of  a  catarrhal  or  purulent 
iflammation,  or  of  a  desquamative  inflammation,  wath  the  formation  of  chol- 
iteatomatous  masses.  The  bone  may  be  the  seat  of  osteomyelitis  or  periostitis, 
»llowed  by  caries  or  necrosis.  The  signs  and  symptoms  of  mastoiditis  var}^  a 
»d  deal,  according  to  the  more  acute  or  clironic  character  of  the  process, 
•cording  to  the  structures  affected — whether  mucous  menibraue,  bone,  perios- 
uni — and  according  to  the  age  of  the  patient. 

Tenderness  on  pressure  over  the  mastoid  process  is  one  of  the  most  con- 
ant  symptoms.  Although  such  tenderness  is  quite  common  in  acute  inflam- 
ation  of  the  middle  ear,  its  continuance  for  days  or  weeks  after  the  middle 
ir  has  been  drained  and  the  acute  symptoms  have  subsided  is  strongly  sug- 
stive  of  mastoid  disease.  The  persistence  of  free  purulent  discharge  from 
e  middle  ear — after  adequate  drainage  and  careful  local  treatment  in  the 
isence  of  any  evident  lesion  of  the  structures  of  the  middle  ear  itself  sufficient 

account  for  persistent  suppuration — ^renders  involvement  of  the  mastoid 
TV  probable.    An  irregular  febrile  movement,  coming  without  apparent  change 

the  condition  of  the  middle  ear,  is  of  similar  significance.     Tenderness  may 

distinctly  localized  over  some  small  area,  and  points  to  a  suppuration  lim- 
fd  to  or  more  intense  in  that  area.     If  such  a  tender  area  rapidly  increases 

size,  it  is  strong  evidence  of  a  spreading  process  in  the  bone.  Localized  or 
fuse  tenderness  and  swelling  over  the  mastoid  point  to  periostitis.  The  swell- 
r  is  often  first  noticed  along  the  posterior  surface  of  the  mastoid  or  at  the 
*t  of  the  mastoid;  this  latter  is  the  commonest  site  for  perforation  of  the 
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bone  and  the  formation  of  an  abscess.  Some  of  the  different  points  between 
mastoiditis  and  phlegmonous  inflammation  or  abscess  in  the  soft  parts  of  this 
region  have  already  been  discussed  in  speaking  of  the  diagnosis  of  these  latter 
conditions. 

The  pain  of  mastoiditis  varies  greatly  in  intensity  according  as  the  process 
is  more  acute  or  chronic.  It  is  very  generally  present,  and  in  the  more  acute 
forms  it  may  be  severe,  and  of  a  boring  or  tearing  character.  It  is  referred  to 
the  mastoid  itself,  or  to  the  depths  of  the  ear,  or  to  the  entire  region  of  the  tem- 
poral bone.  In  chronic  cases  the  pain  may  be  absent.  Periostitis  causes  the 
most  marked  symptoms  of  pain  and  tenderness.  The  pain  may  be  continuous; 
it  often  varies  much  in  intensity  from  hour  to  hour  and  from  day  to  day.  In 
the  acute  forms  of  the  disease,  and  notably  in  children,  there  is  fever.  The 
fever  is  more  marked,  as  a  rule,  in  children  than  in  adults.  It  is  characterized 
by  notable  irregularity,  may  be  intermittent,  and  quite  commonly  shows  marked 
exacerbations  and  remissions  from  time  to  time  without  apparent  cause.  In 
chronic  cases  and  among  adults  fever  is  frequently  absent.  Leucocytosis  will 
be  present  or  absent,  according  to  the  amount  of  septic  absorption  or  the  in- 
tensity of  the  infection. 

If  the  suppurative  process  of  the  bone  has  extended  to  the  periosteum  and 
has  involved  the  neighboring  soft  parts,  an  abscess,  a  cellulitis,  a  phlegmonous 
inflammation,  or  an  involvement  of  the  contents  of  the  cranium  will  occur  and 
give  rise  to  definite  signs  and  symptoms.  Thus  an  abscess  may  be  formed  over 
the  mastoid  process  itself;  or  perforation  forward  may  take  place  and  cause 
edema,  redness,  and  the  formation  of  an  abscess  which  will  present  in  the 
posterior  w^all  of  the  external  auditory  canal ;  or  perforation  through  the  bone 
may  take  place  in  an  upward  direction,  and  cause  purulent  pachymenin^tis— 
which  may  remain  localized  and  only  be  discovered  at  the  time  of  operation 
upon  the  mastoid,  w^hen  it  will  be  found  that  the  entire  thickness  of  the  skull 
forming  the  upper  and  inner  wall  of  the  antrum  is  carious,  and  the  removil 
of  such  bone  will  expose  the  infected  dura — and  sometimes  an  extradural  ab- 
scess, or  meningitis,  or  abscess  of  the  cerebrum.  If  the  infection  involves  the 
inner  wall  of  the  mastoid  process,  it  is  likely  to  extend  to  the  lateral  sinus  and 
cause  sinus  phlebitis  or  infection  of  the  cerebellum.  (See,  also.  Pyemia,  The 
Brain  and  its  Membranes.)  If  the  perforation  extends  downward,  it  mij 
cause  cellulitis  or  phlegmonous  inflammation  of  the  intermuscular  planes  of 
the  neck.  Infection  of  the  interior  of  the  skull  may  also  occur  by  extension 
along  the  blood-vessels  or  fibrous  connective-tissue  bundles  passing  from  the 
dura  into  the  middle  ear.  Also,  infection  of  the  bony  walls  of  the  labyrinth 
and  extension  to  the  dura  by  continuity  of  structure;  in  this  case  further 
extension  involves  the  cerebellum. 

Tuberculosis  of  the  Middle  Ear. — Tuberculosis  of  the  middle  ear  usually, 
but  not  always,  occurs  in  the  presence  of  advanced  tuberculosis  of  the  lunp. 
The  diagnosis  is  to  be  made  by  the  recognition  of  tubercle  bacilli  in  the  dis- 
charge from  the  ear.     There  may  be  entire  absence  of  pain.     The  commonly  1 


THK   MIDDLE    EAE 


517 


extensive  involvement  of  the  bone  often  causes  facial  paralysis  and  destruction 
of  the  labyrinth  with  total  deafness.     In  general,  the  prognosis  is  unfavorable. 
FacliymeiiingitiB  externa.— Pachynjoningit is  externa,  alone,  usually  occurs 
by  continuity  of  struct! ire  through  carious  honey  and  often  remains  as  a  local- 
imd  process,  sometimes  with  the  fornn^tion  of  an  abscess  between  the  dura  and 
the  lM3ne.     There  may  be  no  syniptfiuis  other  tliiin  those  referable  to  the  dis- 
easetl  heme.     In  other  cases  there  will  be  localized  headache^  soraetinics  slight 
gnniitonis  of  intracranial  pressure,  aueh  as  a  slow  pnlse,  nausea,  vomiting; 
llit^re  may  W*  diiliness  or  impaired  cerebration  more  or  less  marked.     lu  cbil- 
drt^n,  invasion  of  the  dura  may  1m?  acconipi»nic<l  by  a  rigor  and  n  febrile  move- 
ment*    Di.'^itinct  loctdizing  symptoms  are  ulmost  m*ver  present* 

Leptomeningitis. — Leptomeningitis  follows  infection  of  the  internal  surface 
of  t[ie  dura  and  pia  mater;  the  acute  form,  running  a  rapidly  fatal  course  in 
a  finv  days,  or  a  subacute  form,  hisling  several  weeks,  may  result  Their 
Mniptoms  have  been  sufficiently  described  in  Diseases  of  the  Brain  and  its 
Membranes. 

F*»r  the  si  pis  anfl  symptoms  of  sinm  tKrombosis  ami  of  abscess  of  the  brain 
foll0wing  middle-ear  diseases,  see,  also,  Diseases  of  the  Brain  and  its  Mem- 
bran  e^^* 

Osteomyelitis  of  the  Hastoid.  Abscess  in  the  Soft  Farts. — In  a  certain  num- 
ber of  eases  of  middle-ear  tli'^^c^nse  iiifeetion  of  the  mastoid]  is,  as  stated,  fol- 
lowed by  purulent  osteomyelitis  and  periostitis,  and  the  formation  of  an  ab- 
scm  of  the  soft  parts.  Such  abscesses  may  break  spontaneously  and  leave 
kliiiifl  a  sinus  leading  to  curifiiis  or  necrotic  bone-  The  diagnosis  of  tlicsa 
comlitions  depends  upon  a  history  of  disease  of  the  ear,  usually  the  presence 
of  a  dischariie  from  the  ear  and  a  perforation  of  the  tympanum,  the  existence 
sinus  leading  to  rough  or  exposed  bone,  readily  rec*ognized  by  the  intro- 
ion  of  a  probe.  The  suppurative  disease  of  the  mastoid  is  exceedingly 
except  as  a  secrmdary  process  to  disease  of  the  ear  or  to  traumatism. 
Primary  Tuberculosis  of  the  Mastoid  Process, — Primary  tul>ereulosis  of  the 
pmhm\  process  may  occur  in  cliildrcn,  and  lead  to  the  formation  of  abscesses, 
nuses,  and  tuberculous  caries,  reeogni.^able  as  tuberculosis  by  its  ebronic 
mrse  and  the  signs  already  described  under  Tuberculosis  of  Bone, 


CTTAPTER    XVIII 
INJURIES  AND  DISEASES  OF  THE  SALIVARY  GLANDS 

Injuries  of  the  Parotid,  Submaxillary,  and  Sublingual  Glands. — From  theb 
protected  positions  injuries  of  the  submaxillary  and  sublingual  glands  are  in- 
frequent, and  have  no  special  diagnostic  interest  The  parotid  gland  is  mote 
often  injured  by  cuts,  stabs,  and  the  like,  and  its  injuries  are  interesting  fimn 
the  fact  that  division  and  laceration  of  the  duct  of  the  gland  is  sometimes  fol- 
lowed by  salivary  fistula.  Incisions  into  and  accidental  wounds  of  the  gland 
itself  usually  heal  promptly.  A  slight  discharge  of  saliva  is  sometimes  ob- 
served in  those  wounds,  which  do  not  heal  per  primaniy  but  is  usually  of  no 
importance.  A  small,  cystlike  accumulation  of  saliva  may  occur  between  tie 
wound  edges,  but  fistula  does  not  result. 

Injuries  of  Steno's  Duct. — Injuries  of  Steno's  duct  are  of  more  interest  ^ 
The  direction  of  the  duct  is  in  a  line  from  the  base  of  the  lobule  of  the  ear 
running  forward  to  the  red  border  of  the  upper  lip  or  a  little  higher,  and  deep 
wounds  of  the  cheek  which  cross  this  line  may  injure  the  duct.     The  duct  i« 
of  small  size,  and  incised  wounds  involving  it  usually  cut  it  completely  in  tva  ' 
The  diagnosis  of  a  division  of  the  duct  can  usually  be  made  readily  enougk 
by  direct  inspection  of  the  wound  after  the  bleeding  has  been  stopped.    Tb 
ends  of  the  duct  can  often  be  seen  in  the  wound.    In  cases  of  doubt,  the  patient ; 
may  be  given  something  to  chew  which  will  excite  the  flow  of  saliva.    Salitt 
will  then  appear  in  the  wound.     The  diagnosis  may  be  further  confirmed  by 
passing  a  small  prol>e  through  the  orifice  of  the  duct  in  the  mouth  into  the  j 
wound;  in  order  to  do  this,  the  corner  of  the  mouth  is  pulled  forward,  upward, 
and  outward,  when  the  orifice  of  the  duct  can  be  seen  and  the  probe  introducei 
The  orifice  of  the  duct  lies  normally  opposite  the  second  molar  tooth  of  tie 
upper  jaw. 

Salivary  Fistula. — When,  as  the  result  of  an  injury  or  of  disease,  there  i« 
an  abnormal  ojjening  left,  either  on  the  skin  or  the  mucous  membrane  of  the 
cheek,  through  which  saliva  flows,  the  condition  is  known  as  salivary  fislvik 
As  a  general  rule,  the  fistula*  which  open  upon  the  mucous  membrane  of  the 
mouth  are  of  no  consequence.  Those  which  open  upon  the  cutaneous  mri^s^ 
of  the  cheek  are  sometimes  annoying  and  troublesome.  If  these  fistulie  coi»' 
municate  merely  with  the  glandular  tissue,  or  a  small  branch  of  tlio  dw^ 
they  nearly  jdwiiys  heal  sjxmtaneously  in  the  course  of  weeks  or  months,  li 
518* 
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tlic^y  involTe  Steno's  duct  itself,  they  frequently  do  Bot.  The  diagnosis  of  the 
presents  of  the  fistula  is  simple.  A  small  opening  exists  in  the  skin  of 
tlie  cheek,  through  which  saliva  flows;  the  opening  is  usually  in  the  line  of  the 
duct  J  but  may  he  removed  from  it  some  distance  in  case  injury  to  the  dnct  has 
tt  followed  by  an  abscess  Tvhich  has  ojjcned  at  a  distance  from  the  duct, 
md  has  left  a  fistulous  tract  Ijehiiid,  If  it  can  be  demonstrated  that  the  periph- 
eirnl  ]x>rtion  of  the  duet  is  closed,  or  if  the  cutaneous  orifice  of  the  fistula  and 
ibe  niueons  membrane  of  the  mouth  are  adherent  one  to  the  other,  or  if  there 
bas  l>een  a  considerable  logs  of  substance  in  the  dnct  itself j  the  fistula  will  be 
pentiancnt,  nod  will  re(|uire  a  sur^it*al  operation  for  its  relief* 

Poreign  Sodies  in  the  Salivary  Bncts,^ — Foreign  bodies  get  into  the  duct  of 
the  submaxillary  ghiud  ui«^re  often  than  into  Steno'a  duct  Such  foreign 
tmlie^  may  be  hairs  or  bristles,  pointed  hits  of  wood^  fish  bones,  minute 
ffiiit  aeeds,  a  suiall  bird  shot,  and  the  like.  If  tlie  foreign  body  is  small, 
it  ttiay  pFf-^duee  no  symptoms  at  all,  or,  if  larger,  it  may  set  up  irritation 
orinflamniatir*n  of  the  duct  and  of  the  gland,  with  the  production  of  an  ahscci^s; 

Igonietinjes,  of  a  salivary  fistula ;  or  the  foi^^ign  body  may  become  the  nucleus 
if(  a  salivary  calcuhis,  and  by  damming  hack  the  saliva  in  the  duct  mny  cause 
qni 1 1^  serious  symptouis.  At  the  moment  of  the  introduction  of  the  foreign  body 
tbe  patient  may  exjierienre  severe  pain  in  the  duct  itself  and  in  the  salivary 
^nd.  If  tlie  hf*dy  is  large  enough  to  interfere  with  the  flow  of  tiie  saliva, 
it  may  cause  painful  swelling  and  inflammation  of  the  gland. 
The  dlafivo*sis  is  smnctimes  easy  and  sometimes  quite  difficult.  The  for- 
I     eiga  body  may  he  seen  protruding  from  the  orifice  of  the  duct  on  inspection; 

■  or  it  may  be  felt  by  palpation  with  the  finger,  along  the  line  of  the  duct  in 
"  the  mouth,     Otx^asinnally  it  may  be  possible  to  introduce  a  fine  prolie  into  the 

iwH  and  feel  the  foreign  body.  If  the  foreign  body  hap|>ens  to  be  metallic, 
u,  for  example,  a  bird  shot,  or  if,  as  is  sometimes  the  ease,  it  has  remained 
kr  sf>me  time  in  tlie  duct,  and  become  coated  w^ith  lime  salts,  it  might  be 
df^Med  by  means  of  the  X-rays.  In  many  instances  the  surgeon  will  not  see 
^  the  patient  until  the  foreign  Ixxly  has  been  present  for  some  time*  There  will 
H  then  usually  be  a  history  of  a  sudden  sharp  pain  in  the  salivary  gland  and 
P  in  the  duct,  followed  by  continuous  or  intermittent  swelling  of  the  gland  and 
,     imn.     Vjffm  insfieetion  and  jjalpation  in  the  moutli,  the  orifice  of  the  duct 

■  &mj  be  red  and  swollen;  the  duct  may  he  enlarged,  hard^  and  tender;  there  may 
l«  a  purulent  diwharge  from  its  orifice.  The  salivary  gland  will  usually  be 
eidiirgtd  and  swollen* 

■  Formation  of  Calculi  in  the  Salivary  Bucti.— The  formation  of  calculi  in 
the  salivary  ducts  is  a  comparHtively  rare  disease;  snHi  calculi  occur  most  often 
in  Wharton's  durt^ — -the  duct  of  the  submaxillary  gland*  They  may  l>e  single 
or  multiple.      The  sf/mpioms  prodneeel  by   salivary  calculi   depend   upon  the 

jprhanical  stoppage  of  the  duct»  due  to  the  presence  of  the  calculus  and  to 
ffpthh.  In  some  cases  the  calculus  may  exist  in  the  duct  for  a  long  time 
iiioui  producing  any  symptoms.      In  other  cases   the  symptoms  are  very 
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marked  indeed.  They  consist  of  sharp  attacks  of  pain,  coming  on 
excited  by  the  act  of  eating,  or  even  by  the  sight  of  food ;  the  pain  is  quite 
severe,  and  is  felt  in  the  floor  of  the  mouth  and  in  the  submaxillary  leptm. 
The  pain  is  followed  by  swelling  of  the  submaxillary  gland  and  of  the  duct 
The  pain  and  swelling  continue,  sometimes  for  hours,  to  be  followed  by  the 
discharge  of  a  considerable  quantity  of  saliva  into  the  mouth  and  temporary 
relief  of  the  symptoms.  In  other  cases  the  characteristic  attacks  are  wanting. 
There  is  a  chronic  or  intermittent  discharge  of  pus  from  the  duct  of  the  gland, 
and  a  chronic  inflammation  and  enlargement  of  the  gland  itself.  The  condi- 
tion may  eventuate  in  a  phlegmonous  inflammation  of  the  salivary  gland  with 
the  production  of  an  abscess  in  the  submaxillary  region  of  the  neck  or  in  the 
floor  of  the  mouth. 

The  diagnosis  of  salivary  calculus  in  Wharton's  duct  is  sometimes  very 
easy  and  sometimes  diflBcult.  If  the  calculus  can  be  felt  as  a  hard  body  by 
palpation  in  the  floor  of  tlie  mouth,  or  by  bimanual  palpation,  it  is  not  likely 
to  be  mistaken  for  anything  else.  In  case  the  stone  lies  immediately  beneath 
the  mucous  membrane  not  far  from  the  orifice  of  the  duct,  it  may  sometimea 
be  seen  as  a  whitish  body  shimmering  through  the  thinned  mucous  membrana 
The  stone  may  sometimes  be  detected  by  introducing  a  fine  probe  into  the  duct, 
or  if  the  probe  cannot  be  inserted,  and  a  hard  mass  is  felt  rather  deeply  placed, 
a  needle  may  be  introduced  into  the  tissues,  and  by  the  grating  sensation 
imparted  when  it  strikes  the  stone  the  diagnosis  will  be  made  clear.  The  diag- 
nosis has  also  been  made  in  several  instances  by  means  of  the  X-rays.  In  case 
marked  inflammatory  symptoms  are  present,  the  diagnosis,  in  the  absence  of 
a  characteristic  history,  is  apt  to  be  missed.  The  swollen  gland  may  be  mia- 
taken  for  almost  any  sort  of  an  inflammatory  or  even  malignant  growtL  h 
one  case  which  I  saw  of  salivary  calculi,  the  patient  had  already  been  operated 
upon,  and  tvvo  calculi  removed  from  Wharton's  duct  The  disease  had  recurred, 
and  the  patient  was  suffering  from  frequently  repeated  attacks  of  pain.  Three 
calculi  were  present,  each  about  the  size  of  a  dried  pea ;  two  of  them  were  pal- 
pable readily  enough  in  the  floor  of  the  mouth ;  the  third  lay  deeply  embedded 
in  the  substance  of  the  gland.  The  patient  desired  to  have  his  submaxillary 
gland  removed.  This  I  did  with,  of  course,  a  cure  of  the  pain  from  which 
he  had  suffered. 

Inflammations  of  the  Salivary  Glands. — Inflammations  of  the  salivar}'  glands 
are  caused,  in  nearly  all  cases,  by  the  invasion  of  the  orifices  of  the  glandular 
ducts  in  the  mouth  by  pathogenic  microbes,  and  the  subsequent  extension  of 
bacterial  infection  along  the  ducts  of  the  glandular  tissue.  The  pyogenic  coca, 
the  pneumococcus,  the  bacillus  typhosus  are  more  often  present  than  other 
forms.  Epidemic  parotitis,  or  mumps,  is  probably  no  exception  to  this  manner 
of  infection,  since  the  swelling  of  the  parotid  is  nearly  always  preceded  by  t 
more  or  less  marked  stomatitis.  A  dirty  mouth,  stomatitis  of  all  kinds,  wbetbet 
due  to  bad  teeth,  or  neglect  of  the  mouth,  or  to  mercurial  or  lead  poisoninsr,  o^ 
scurvy,  are  favorable  to  infection.     Acute  infectious  diseases — scarlet  fever, 
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rphoid,  diphtheria,  measles,  small-pox,  typhus  fever — are  not  uncommonly 
implicated  by  inflammation  of  the  parotid.  Further,  surgical  operations, 
otably  abdominal  and  pelvic  operations,  whether  clean  or  infected;,  pyemia; 
hi  other  septic  diseases,  may  all  be  followed  by  parotitis. 

Epidemic  Parotitis  (Mimips). — An  infectious,  contagious  disease,  prob- 
bly  caused  by  a  specific  microbe,  occurs  sometimes  in  epidemics,  and  is 
laracterized  by  swelling  and  inflammation  of  one  or  both  parotid  glands, 
ometimes  by  inflammation  of  the  other  salivary  glands,  and  by  more  or  less 
larked  constitutional  symptoms.  Inflammations  of  the  mammary  gland  and 
rary  occur  as  complications  in  females  and  of  the  testis  in  males.  The  in- 
immation  usually  ends  in  resolution  and  restitutio  ad  integrum ;  very  rarely 
I  suppuration.  Children  between  the  ages  of  two  to  sixteen  years  are  most 
^mmonly  affected,  less  often  adults.  The  period  of  incubation  is  about  two 
eeks;  there  are  usually  prodromal  symptoms  lasting  from  two  to  ten  days, 
hey  are  stomatitis,  disturbances  of  digestion,  sometimes  diarrhea,  loss  of  appe- 
te  and  nausea,  malaise,  and  slight  fever.  Suddenly  one  or  both  parotid  glands 
Bcome  painful  and  rapidly  swollen  and  tender ;  there  is  a  decided  rise  of  tem- 
erature.  The  swelling  of  the  parotid  causes  a  marked  prominence  and  char- 
cteristic  deformity.  There  is  pain  on  swallowing  and  speaking,  the  motion 
f  the  jaw  is  limited.  In  uncomplicated  cases  the  fever  lasts  about  a  week,  and 
ttbsides  by  crisis.  The  swelling  of  the  parotid  slowly  subsides  and  is  gone  at 
be  end  of  ten  days ;  sometimes  not  for  two  or  three  weeks.  Successive  involve- 
ment of  other  glands  causes  a  prolongation  of  the  constitutional  symptoms, 
nvolvement  of  the  ovary  is  accompanied  by  pain  and  tenderness,  sometimes  by 
nlvo-vaginitis  and  a  muco-purulent  discharge.  Involvement  of  the  testis  is 
ttended  by  marked  swelling  of  the  testis  itself,  not  of  the  epididymis  or  vas. 
n  one  third  of  the  cases  of  testicular  involvement,  atrophy  of  the  organ,  com- 
lete  or  partial,  follows. 

Inflammations  of  the  Parotid  Oland. — The  acute  inflammations  of  the  parotid 
land,  complicating  sepsis,  acute  infectious  fevers,  and  surgical  operations,  are 
f  more  interest  because  they  not  infrequently  end  in  suppuration.  They 
ppear  during  the  later  weeks  of  typhoid,  scarlet  fever,  etc. ;  in  the  presence 
f  an  infected  fracture ;  after  an  operation  for  pus  tubes,  an  appendicitis,  etc. ; 
r  in  the  presence  of  an  ordinary  stomatitis,  or 'of  a  mercurial  or  lead  stomatitis, 
r  of  scurvy. 

The  inflammation  of  the  parotid  usually  comes  on  quite  suddenly,  and,  if 
!»  infection  is  of  a  severe  type,  is  often  accompanied  by  a  chill,  a  marked 
iae  of  temperature,  prostration,  a  rapid  pulse,  leucocytosis,  and  other  septic 
^ptoms;  or  if  the  infection  is  of  a  mild  type,  pronounced  general  symp- 
018  may  be  absent.  The  swelling  of  the  gland  is  first  noticeable  at  the  angle 
the  jaw  in  front  of  the  ear.  The  lobule  of  the  ear  is  raised  and  prominent; 
e  swelling  gradually  involves  tlio  entire  parotid  region.  If  the  process  is  to 
i  in  resolution,  the  swelling,  ])ain,  etc.,  and  the  constitutional  symptoms, 
tdually  subside  after  a  few  days.      If,   as  is  quite  common,  suppuration 
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occurs,  the  local  and  general  symptoms  become  more  marked.  The  overlying 
skin  becomes  swollen,  edematous,  and  red.  Fluctuation  is  hard  to  make  ont 
because  much  of  the  gland  is  covered  by  dense  fascial  structures.  The  abscess, 
if  not  incised,  may  break  into  the  external  auditory  canal,  or  upon  the  cheek, 
into  the  pharynx,  or  burrow  down  the  intermuscular  planes  of  the  neck.  If 
the  general  and  local  symptoms  continue  to  increase  after  four  or  five  davs, 
the  surgeon  is  justified  in  searching  for  pus,  always  bearing  in  mind  the  reli- 
tions  of  the  facial  nerve  to  the  gland.  Death  may  occur  from  septic  poisonings 
from  venous  thrombosis  and  pyemia,  or  meningitis,  or  from  the  spread  of  the 
infection  downward  into  the  mediastinum. 

Acute  Suppurative  Inflammation  of  the  Submaxillary  Oland. — Acute  snppn- 
rative  inflammation  of  the  submaxillary  gland  may  arise  from  any  of  the 
causes  already  described  as  causing  inflammation  of  the  parotid,  but  its  infec- 
tion is  less  common,  and,  generally  speaking,  when  it  does  occur,  it  is  less 
dangerous  than  is  the  case  with  the  parotid.  Suppuration  in  the  suhnuucilhrji 
triangle  is,  however,  common  as  the  result  of  purulent  infection  of  the  loose 
connective  tissue  of  that  region ;  following  stomatitis ;  infection  through  carious 
teeth;  periostitis  and  osteomyelitis  of  the  lower  jaw;  suppuration  of  the  suh- 
maxillary  lymph  nodes ;  and,  less  commonly,  from  infection  of  the  submaxillary 
gland  itself.  The  diagnosis  does  not  materially  differ  from  that  of  the  con- 
dition about  to  be  described  which  has  received  a  special  name — ^that  of  the 
man  who  first  described  it — Ludwig,  of  Wiirttemberg. 

Angina  Ludovici. — Angina  Ludovici  is  a  more  or  less  violent,  purulent,  | 
sometimes  gangrenous,   inflammation   of  tissues   occupying   the   submaxillarf 
triangle  of  the  neck.     Characterized  by  severe  septic  symptoms ;  the  formation  i 
of  a  hard,  tense,  brawny  swelling  in  the  submaxillar^'  region;  great  pain;  dif-   ] 
ficulty  in  speaking  and  swallowing ;  sometimes  by  cyanosis  and  dyspnea  from   \ 
pressure  on  the  larynx  or  from  swelling  and  edema  of  the  throat.     The  local    ; 
signs  and  symptoms  of  an  acute  abscess  or  of  a  phlegmonous  inflammation  are 
absolutely  typical.     If  unrelieved  by  very  early  incision,  the  whole  side  of 
the  neck  becomes  a  deep  mahogany  red,  as  hard  as  a  board ;  the  constitutional 
symptoms  threatening,  and  the  local  symptoms  of  interference  with  respiration 
alarming.     The  necrotic  and  suppurative  process  tends  to  burrow  down  the 
neck  and  into  the  mediastinum.     In  the  necrotic  forms  the  streptococcus  is 
usually  present;  in  the  localized  abscesses,  staphylococci.     It  is  to  be  under 
stood  that  in  many  cases  the  infection  is  less  intense,  and  the  local  and  general 
symptoms  less  stormy  and  severe,  than  those  just  outlined.     In  any  case  the 
diagnosis  of  a  localized  suppurative  process  is  entirely  plain. 

Chronic  Interstitial  Inflammation  of  the  Submaxillary  Oland. — Chronic  inter 
stitial  inflammation  of  the  submaxillary  gland,  with  occasional  exacerbations  of 
acute  inflammation,  leading,  in  time,  to  the  production  of  a  considerable  turoor 
in  the  submaxillary  region — quite  hard,  often  painless,  usually  adherent  to  the  \ 
surrounding  tissues — has  been  observed  in  a  few  cases.  The  condition  is  inte^ 
esting  from  a  diagnostic  point  of  view  because  it  is  apt  to  lx»  mistaken  for » 
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na  or  a  malignant  new  growth.  On  section,  the  lobulated  glandular  char- 
is  preserved.  There  is  an  increased  production  of  interstitial  connective 
e,  abundant  round-celled  infiltration,  the  formation  here  and  there  of  small 
\  of  granulation  tissue,  and  microscopic  abscesses  in  some  cases. 
on  Mikulicz  Disease* — A  simultaneous  symmetrical  enlargement  of  the 
ary  glands  and  of  tear  glands,  without  inflammatory  complications,  was 
described  by  von  Mikulicz.  The  pathology  of  the  condition  is  obscure, 
diagnosis  is  made  by  inspection.  The  enlargement  of  the  salivary  and 
glands  causes  visible  swellings.  The  disease  is  chronic,  and  docs  not  end 
ippuration. 

ijrphilis  and  Tuberculous  Inflammation  of  the  Salivary  Glands. — Syphilitic 
tuberculous  inflammation  of  the  salivary  glands  occasionally  occur.  In  the 
idary  stage  of  syphilis  an  acute  inflammation  of  the  parotid,  not  unlike 
ps,  has  been  observed  in  a  very  few  cases.  The  diagnosis  is  to  be  made 
le  presence  of  other  syphilitic  manifestations.  Gummata  also  have  been 
Ted  in  the  parotid  as  slowly  growing,  nodular,  painless  tumors,  which 
later  undergo  softening  and  ulceration  of  a  characteristic  kind.  In 
bsence  of  softening,  and  with  no  other  lesions  present,  a  history  of  syphilis 
I  denied,  these  gummata  would  probably  be  mistaken  for  a  new  growth, 
rtiary  syphilitic  sclerosis  of  the  parotid  with  induration  of  the  glandular 
B,  but  witliout  ulceration,  occasionally  occurs  as  a  late  lesion  of  syphilis, 
re  recently  had  such  a  case  under  my  care. 

iiberciilosis. — Primary  tuberculosis  of  the  parotid  gland  has  lieen  observed 
few  cases  as  a  diffuse  tubercular  infiltration  of  a  considerable  portion  of 
jland,  or,  less  commonly,  as  a  circumscribed  tuberculous  focus  in  the  sub- 
le  of  the  gland,  resulting  in  a  cold  abscess.  In  most  of  the  cases  the  dis- 
has  not  been  associated  with  other  tuberculous  lesions.  The  symptoms 
st  of  a  chronic,  diffuse,  or  circumscril)ed  enlargement  of  the  gland,  usu- 
not  tender,  and  covered  by  normal  or,  later,  by  reddened  and  edematous 
Xeuralgic  pain  is  sometimes  present.  The  disease  is  so  rare  that  a 
aosis  is  likely  to  be  made  only  after  operation  and  microscopic  examina- 
of  the  diseased  tissues.  The  circumscribed  forms  are  only  to  be  differen- 
i  from  a  tuberculous  lymph  node  by  the  pathologist. 
Jystic  Dilatation  of  the  Salivary  Ducts. — Cystic  dilatation  of  the  salivary 
J,  as  the  result  of  retention  of  the  secretion  of  the  gland,  due  to  closure 
le  mouth  of  the  duct  from  any  cause — inflammation,  salivary  calculus,  a 
gn  body,  or  from  no  assignable  cause — is  usually  easy  to  recognize.  The 
icteristic  signs  and  symptoms  of  the  most  common  form  of  the  condition 
been  described  under  Ranula.  They  occur  less  commonly  in  Steno's  and 
rton's  ducts,  and  are  recognizable  as  painless,  insensitive,  spindle-shaped, 
ic  tumors  in  the  line  of  the  duct.  If  they  lie  iuunediately  beneath  the 
►us  membrane  they  will  l)e  translucent.  Such  cysts  of  Steno's  duct  lie 
to  the  skin  of  the  cheek,  and,  if  such  is  the  ease,  the  infroduction  of  an 
aling  needle  inlo  the  cyst  through  the  skin  is  unwise,  since  a  salivary 
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fistula  might  thus  be  crmied,  Kxplorntion  through  the  tinicoiis  mrmh 
can,  of  rcjurse,  do  no  harm.  The  coutrnte  of  these  cysts  is  tdear  saliva  whi(4 
may  have  nndergoiie  such  changes  as  not  to  resjiond  tu  tests  for  ptyftlin,  tk. 
If  the  duet  of  the  gland  is  not  entirely  ch>sc*d,  it  may  l>e  possihl©  to  expita^ 
ionie  of  the  contents  tlj  rough  the  orific^c  of  the  duct.  Cysts  of  the  Bland  in*  XuIid 
glands  present  afi  trnnKliicent^  thiii-wallcd  vesicles,  nsiially  of  small  mt%  at, 
or  just  heneatli,  the  i>oint  of  the  tongue. 

Cysta  of  the  Salivary  Glands, — Cy^ts  of  the  salivary  glauds  thentHelrri^  ^r*. 
rather  rare.  I'nless  the  eys^it  has  attainc<l  a  tvinsideralilc  sizt^  ihc  diagn*>sis  in  nrht 
easy.  They  uiay  attain  the  size  of  a  hlne  plum  or  of  a  Ik^u's^  egg;  fonn  rouaiif.!, 
elastic,  fluctuating  ewellings.  They  cimtain  clear  saliva,  and  are  most  of  %\\m 
unilocular.  The  diagnosis  must  usually  he  made  by  puncturo  with  m  hjpMhr- 
niic  needle.  ^J 

Tumors  of  the  Salivary  Glands. — The  same  types  of  tumors  oeriir  in  all  djH 
salivary  glantls.     They  are  much  more  comiuon  in  the  parotid  tlian  in  tk 
sulnnaxillary  gland.     The  eon ne(*tivc^ tissue  ttmictrs  are  angioma^   very  rrj'; 
lymphanfj'nima^  also  very  rare*      I   operated  on  one  case  of  lyniphan^iiiniii  4 
the  parotid  in  a  girl  of  ten.     The  tiimor  was  the  %\m  of  a  ht*n's  e|^ 
ered   with  normal  skin,   soft,   and   compressihle,  hut  a   certain   teiijiirm 
given  to  it  hy  the  eaj).sulo  of  the  ghiml.     It  Inul  grown  shnvly  jind  \mjAw 
no  symptoms  other  than  deformity.     The  tumor  was  removed,  not  easily,  'i^il 

was  found  to  c< insist  t»f  a  tm- 


A  4 


heeulated    connective    (it^m 
containing  large  sj>acv*i*  i\U\ 
with  cltMir  fluid,     Mii'msi^ip 
ie  exanunati^m  showed  tlwt 
the  tumor  ^las  a  lyui|>liangi- 
onm*    LjfH}nm,~A  few  i 
have   b<?cn    obeerved^  eitl 
as     distinctly     eneapinliti 
tumors    or    intimately 
nec»tc<l    with    the    ghniJtili 
81  d>st  ance.    Fibroma^ — H* 
or  firm  iihroma  is  rarelr  ^i 
^vrvvd  as  a  slowly  gnwii^ 
hc^nign  tumor  of  the  par< 
id,     Sarcofua, — The  varioii^ 
forms  of  sarcoma  occur  m 
pnrotid.     Ftbro-mrmm^  am! 
^pindJe*eeVed  sarcoma  {^ 
firm,  rnunded  tumorn.  wbid 
renuiiu   i-ur^apsiulated    for   a   loug  time»   and   remain    fairly    nawahle  and  arT 
eapahlc  vf  euuclcHtion    (fiee   Fig,    182).     The  more  umligmtnt   typer?,  sxh'v^ 
occur  also  in  the  sulmuixillary  gland,  are  apt  to  grow  rajiidly,  to  speedllj  ta^jfr 
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entire  glandular  8lTurtiire,  to  invade  tlic  ^iirrf binding  RtnrcturGs,  to 
e  tlie  skin,  the  mucous  meuibrane,  to  iiWrate,  blecdj  i'U\     They  some- 

tiiiR'S  grow  so  ra[>idly  tliat  they  may 
be  mistaken  for  infliuiimotory  proc*- 
esses.  The  most  nuiliguimt  of  all  is 
melano'sarcoma. 


^ 


k^MiJc  K  u  Tri«  OR  o  r  TH  t  P akdti  h  G  la  n  d.     Fig  .  1  y  I  -  >f  ]  \  l  j  >  'I  l  m  o  i^  ?. '  i-  h  i  l;  P a  rto  ri  u  Gl ani*. 
3oilcctloD  of  Dr,  Cbiirles  McBumey.)  (CoQettion  of  Dr.  Clmrlin  McBumcy.) 


IXED  Tfmors  of  the  Salivarv  Gi^nds. — The  most  frequent  and  inter- 

tniors  of  the  parotid  are  the  so-called  mixed  ttimora*  They  are  Tiinch 
lent  in  the  sTibmaxilhiry  gland.  They  are  generally  tiimora  of  nitber 
2[Pfi\vfh,  and  may  exist  for  iiiaiiy  year^^  before  they  attain  a  large  size. 
are  also  well  eneai)Sidated  unless  they  undergo  malignant  degeneration, 
farnij  when  small,  nodidar,  intraglandnbir,  or  extraglandnlar  masses  of 
h  or  uneven  surface,  usually  somewhat  movable.  Tbcir  consistenee  is 
mriable^  since  they  are  usually  made  np  of  a  variety  of  hard  and  soft 
s*  Hard  portions  alternate  with  softer  or  cyBtlike  art^as.  These  tumors 
contain  many  kinds  of  tissue;  condiination^  of  enehondroma,  fibroma, 
rna,  adenoma,  sarcoma,  carcinoma,  endothelioma,  and  striped  muscle  filler, 
ony,  ealeareous,  and  cystir  areas  may  all  Im?  found  in  varions  combina- 
A  large  jiroportiou  of  these  tnmors  are  observed  lietween  the  ages  of 
I  and  thirty  years.  A  few  are  congenital,  and  extreme  old  age  is  not 
■  They  very  often  grow  slowly  for  many  years,  and  then  suddenly 
m  a  rapid  and  destntetive  clmracter  showing  tlio  qualities  of  sarcoma  or 
oma^  as  the  ease  nuiy  be*  Such  malignant  ehanges  are  sRid  to  take  place 
mi  ten  per  cent  of  all  cases.  If  seen  during  their  earlier  stages,  they 
!  be  extirpated  as  soon  as  discoveral  When  mixed  tumors  of  the  pRrotid 
lined  a  certain  size,  they  may  give  rise  to  pressure  symptoms;  pain, 


Id 
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by  pressure  on  flit*  briiiielies  of  the  fifth  nerve*;  and  fneial  [mralvtii!*  from  sfrptri- 
ing  and  pressure  on  ihe  faeiaU  usual l.v  iu  its.  lower  jiart^  tliiis  raiiHttig  <lroo{»> 

ing  of  the  inonth,  ete,,  on  one  siile. 

The  (tiiifpifmH  h  usually  not  ditiieult.  The  tumor  forms  a  dntinet  ntxinlu 
8\velliug,  and  jrnKhjee.s  a  defonuitv  vvLicli  de|>ends  iqion  whiit  |mn  uf  the  ghni 
it  occupies  and  the  dire<*tion  in  which  it  grows.  In  the  posterior  part  uf  ttit. 
gland  the  tumor  grown  u[>  Ijeneatli  the  ear,  elevating  the  loltule^  or  liehioii  fir 
jaw  toward  the  pluirvnx;  in  tite  front  part  of  the  glaml  the  tumor  prmlik^*- 1 

swelling  on  the  cheek  In  tlit-  sub- 
maxillary  region  the  tniiiMf  ^t^^ 
dueefl  a  swelling  in  the  nn*k  li^- 
neatli  the  jnw,  t>ut  sidiloni  gnm 
toward  the  BcMir  of  the  uiotidi.  If 
the  tumor  h  e*jnj|w*stHl  hirLi^ly  uf 
cartilage,  it  will  Ih*  very  hun!  mi 
of  nnt*ven  surface.  Very  eiimtnudy 
8ueh  cartilaginous  tnmorst  cnnurm 
areas  of  uiyxituuttons  degi'ttcnirion 
which  give  a  ifensation  r*«^»inbliii« 
fleet  uat  ion. 

A  diagniK^is  h'*fwet*n  tlae  *-ift 
tissue  and  true  cy^  fonniiriua  f^fiu 
only  U?  made   with  an 
needle.      If   fihnuna    prr  a_ 

in  the  growth,  the  surf  are  will 
smooth  J  and  eonsi??tenee  firm. 
long  as  tljc  tumor  remains  henig 
it  will  possess  a  capsule  and  U 
tinctly  movuhle  and  sharply  detio 
from  the  surrounding  partj,    Tli 
tnruor  h  covered  hy  normal  mit 
adherent  skin,   h  not  tender,  ig 
only  ext*epfioiuiny  painful.    A 
denly  acquired  rapidity  of  growth  is  almost  a  certain  s'lm  «>f  mnliinumt  arttvii;i 
If  not  soon  removed  the  capsule  will  Ik>  loiit  jmd  the  tumor  aeipiire  the  msH^ 
nant  characters  already  descrihed.     While  mixed  tun>i»rs  are  of  slow  l<t*>i 
they   prodncf*  m  few  symptoms,   m  n   rule,   tither  tluni  dcfurmity   thut  llw 
poBses^>ra  are  apt  to  postpone  their  removal.     They  nun    tlnw  attain  la  fl| 
course  of  years  a  very  large  sij;e*     {See  illiistriTtions.) 

TiTBEKtrLULs   LYAtrn    Nooks   ix  tue   PAaoTin, — A  solitary   hfl»ercyi<»d 
gland  sometimes  owurs  in  front  of  tlie  ear,  and  might  lit*  ndstaken  for  u  ttnnfi( 
After  such  a  gland  has  existed  for  8ome  time  it  is  very  apt  to  lieofune  jidlrni 
to  tlie  snrronnding  tissues^  to  break  down  and  k^ome  adhennit  to  tlw  ^ija." 
showing  fluctuation. 


(Autlior'ji  collection.) 


ADEKOMA— CARCINOMA— SCIERHUS 


DEjf OMA-— Pure  \y  adenoiiiatoiis 
ns  of  I  lie  aaiivary  glauib  have 
oiially  bt'i:^!!  c*hs«.*rvfHL  TIk-v 
meapsulated  huoors,  lobuUtedj 
ru  or  soft  conj^istence,  usually 
w  grr  twX  1 L  CI  i  n  i  f 'a  ]  1  y  t  li  ey  n  re 
differentiated  from  mixed 


i 


.HCi^roMA.^ — ('arcinorua  wour;^ 
I  the  jiaroliil  and  submaxillary 
,  oftener  in  the  former.  It 
icult  to  say  whether  some  of 
itbeliornata  of  the  floor  of  the 
originate  in  the  sublingual 
or  not  The  cai'cinoinata  of 
rot  id  may  be  of  the  scirrhous 
^r  rapidly  growing  cellular 


'^^Fhotoorai-h  iM    Patient  ^iiawN  i\  tiu.  liiG 

Uf    «OflS?    AFTf:fl    THB    QptLHATiOS,    BHOWlNtJ    SC'AK 


lie.  1S6* — Sarcoma  of  Tim  pAiioTtu 
Glani>,  Ruuiiil-  Bill  I  sptiHlle-cdlcd 
type*  PiitU*nt  remninL^d  well  five  years 
after  ope  ratio  a,    (Autbor*i!*  ctilk'Ction.) 


SciBRHUs, — Seirrhim  tx^cura 
in  old  people,  oftener  in  men 
than  women.  Its  proj^ress  is 
relatively  alow,  and  cauji^e.^  atro- 
phic changes  rather  than  the 
production  of  a  considerable 
tumor.  The  glandular  tissue 
becomes  indurated^  and  the  con- 
traction of  the  almndant  iibroua 
stroma  of  the  tumor  eausjes 
puckering  and  indentation  of 
the  skin  over  the  growth.  Sec- 
ondary involvement  of  the 
l™iph  nodes  in  the  neck  is 
usually  late,  and  the  secondary 
tuuir^rs  rarely  attain  a  large 
size.  The  involvement  of  the 
facial  nerv^e  causes  paralysis  of 
the  face,  frequently  only  par- 
tial. Pain  is  rarely  marked. 
The   ©kin   may   be   extensively 
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infiltrated,  and  the  infiltration  may  oxt<*nd  well  down  on  the  neck  and  limit 
the  motions  of  the  head,  causing  a  slight  degree  of  wry-neck. 

Soft  Ceixulab  Form  of  Carcinoma. — The  soft  cellular  form  of  mn'i- 
noma  presents  quite  a  different  picture.     Microscopically,  these  tumors  n»s4'nj- 
ble  an  acinous  gland,  with  a  poorly  developed  stroma.     They  are  rapidly  gr<»w- 
ing  forms,  soft,  soon  invade  the  skin,  ulcerate,  bleed,  often  dangerously,  undei]^) 
putrefactive  changes,  etc.     They  early  become  painful,  often  terribly  painful 
cause  facial  paralysis,  often  deafness,  grow  inward  into  the  pharynx,  <lo\\ih 
w^ard  into  the  neck,  cause  difficulty  in  swallowing,  si)eaking,  and  bn^atliiiii;: 
Soon  infect  the  lymph  nodes,  forming  rapidly  growing  secondary  tumors  and 
metastases,  and  have  all  the  characters  of  the  most  malignant  growths.    The 
duration  of  life  may  be  as  short  as  six  months  after  the  discovery  of  the 
tumor.     Death  occurs  from  repeated  hemorrhages,  sepsis,  erysipelas,  exbaiw- 
tion,  asphyxia,  etc. 

The  diagnosis  of  carcinoma  of  the  parotid  or  submaxillary  glands  prosontu 
not  the  slightest  difficulty  after  the  tumors  are  far  advanced.  In  their  earlv 
stages,  however,  when  treatment  is  still  possible,  they  may  readily  l»e  mistaken 
for  an  acute  or  subacute  inflammatory  process — syphilis,  tuberculosis  of  the 
soft  parts,  or  even  a  purulent  infection.  They  grow  so  fast,  so  early  Ivconie 
painful,  exhibit  redness  and  tenderness  of  the  skin,  etc.,  that  an  exploratonr 
incision  and  the  removal  of  a  small  portion  of  the  tumor  for  imme<1iate  niicnv 
scopic  examination  may  be  necessary,  or  at  least  desirable.  The  early  (K^•u^ 
rence  of  facial  paralysis  should  lead  to  a  suspicion  of  malignant  disease,  (hie 
of  the  difficulties  is  that  these  rapidly  growing  cancers  may  occur  in  quite  youiig 
lKH)ple. 


CHAPTER   XIX 

THE  NECK 

COirGENITAL  DEFECTS  OF  THE  NECK 

Congenital  Fistnlse  of  the  Neck. — Congenital  fistiilsp  of  the  neck  arise  from 
[1)  the  second  branchial  cleft,  (2)  from  the  thyreo-glossal  duct. 

1.  FisTuuE  Arising  from  Imperfect  Closure  of  the  Second  Branch- 
AL  Cleft. — ^Fistula;  arising  from  imperfect  closure  of  the  second  branchial 
left  may  be  complete  or  incomplete.  The  incomplete  fistulas  may  have:  (a) 
Ln  external  opening,  but  fail  to  communicate  with  the  pharynx — incomplete 
ztemal  fistula.  (6)  An  opening  into  the  pharynx,  but  no  opening  in  the 
Idn  of  the  neck — incomplete  internal  fistula.  The  external  opening  of  these 
istula  lies  in  the  skin  of  the  neck,  between  the  anterior  border  of  the  sterno- 
oastoid  muscle  and  the  median  line  of  the  front  of  the  neck,  and  between  the 
[reater  comu  of  the  hyoid  bone  and  the  stemo-clavicular  joint  of  the  same 
ade.  The  external  opening  is  usually  very  small,  often  so  small  as  only  to 
Mhnit  a  filiform  guide  or  a  bristle.  The  inner  opening  lies  in  the  neighbor- 
hood of  the  tonsil,  in  the  lateral  wall  of  the  pharynx,  or  near  the  pillars  of 
ie  fauces.  In  passing  from  the  skin  to  the  pharynx  the  path  of  the  fistula  is 
trough  the  skin  and  superficial  fascia,  along  the  deep  fascia  covering  the  sterno- 
yoid  and  stemo-thyroid  muscles,  between  the  external  and  internal  carotid 
rteries,  to  the  neighborhood  of  the  greater  comu  of  the  hyoid  Iwne,  and  thence 
>  the  pharjTigeal  wall.  The  digastric  muscle  is  superficial  to  the  path  of  the 
5tula,  the  hypoglossal  and  glosso-pharyngeal  nerves  lie  beneath  it.  That  por- 
>n  of  the  fistulous  tract  derived  from  the  hypoblast  is  lined  with  cylindrical 
>ithelium.  That  portion  derived  from  the  epiblast  is  lined  with  flat  pavement 
•ithelium.  This  arrangement  is  the  rule;  exceptions,  however,  may  occur, 
be  portion  derived  from  the  hypoblast  is  said  always  to  contain  a  layer  of 
mphoid  cells  in  its  wall.  These  fistulas  may  be  complete  or  incomplete  at 
•st  The  incomplete  fistulse  may  subsequently  become  complete  by  the  for- 
ation  of  a  cystic  enlargement,  which  finally  perforates  inwardly  or  outwardly. 

The  diagnosis  of  these  fistula?,,  if  present  at  birth,  is  not  diflBcult     If  they 

*nn  secondarily,  they  may  be  mistaken  for  sinuses  of  other  origins.     The  dis- 

large  from  the  fistula  consists  of  clear  stringy  mucus,  or  of  a  thinner,  milky, 

turbid  fluid  resembling  thin  pus.     The  amount  of  discharge  varies  greatly. 

may  be  very  slight,  scarcely  noticeable,  only  a  drop  now  and  then,  or  so  pro- 
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fuse  as  to  coBStitiite  a  serioim  annoyanf-e  and  to  eaii;^  irritatKm  of  the  wkin  <»f  lb# 
neck.     It  is  soiTic«tinieK  jiossible  1o  frel  tlje  wall  of  \hv  Ira^'t  an  ii  iil)n>ii??  cNinl  m 
the  neck.     It  is  not  usually  possible  to  pass  any  iostniiiieut  throughout  dm 
Dntira  length  of  the  fistulous  canal      In  i\w  complete  fi&tula?  it  is  sofnirtitnes 
IMissiWe  to  inject  fluid  through  the  e*xternal  oj:»eiiiiig  into  the  pharynx;  the  jmu- 
sage  of  the  fluid  into  tlie  pharynx  may  Ije  recognized  hy  the  patient  by  ita  t^jii*", 
or  by  the  surgeon  by  its  eolor  (strychnin,  quinin^  milk,  or  methylene-lthie  mhh 
tion).     If  the  internal  opening  is  large^  small  portions  of  food  may  pas*  fmiu 
the  pharynx  outwardly  to  the  skin.     If  the  fistula  has  no  external  o|n»niiie, 
or  if  that  o\yeiimg  becomes  closed,  the  accumulation  of  food,  etc.,  in  the  trm 
may  lead  to  inflammatory  symptoma  or  even  to  the  symptoms  of  a  divi^rticiilum 
of  the  pharynx,  regurgitation  of  the  fm>d  into  the  plmrynXj  or  ditfieiihv  k 
swallowing.     The  character  of  the  epittieliuni  lining  the  tract  is  an  juifjoniut 
aid  in  the  diagnosis;  cylindrical  epithelium  in  the  part  derived  from  Uie  fibr- 
ynx  (hypoblast- — entr>derni) ;  pavement  epithelium  in  the  part  derived  frain  rW 
cutaneous  layer  (epiblast — ectoderm). 

2-  Fistula    Arising    feoh    the    Tiiyrko-olossal    Duct, — The  tliVTto 
glossal  or  thyreo-lingual  duct  in  early  fetal  life  forms  a  canal  lined  wiib 

ciliated    epithelium   runnia|r  fr^mi 


the  foramen  cecum  at  the  Im^^  4 
the  tongue »  downward  and  forwunl 
in  tlje  middle  line,  to  t!ie  i^tbutin 
of  the  thyroid  gland,  Tlii^  cjiual, 
from  the  foramen  cecum  to  tk 
hyoid  boncj  is  kno^vn  as  iiie  UfHjmi 
diicL  From  the  byciid  hone  tu  tU 
isthnms  of  the  thyroid  as  the  /Ay- 
void  duct  Whilep  norma Uv,  tht 
entire  canal  is  obliterated  in  <»arh 
fetid  life,  in  certain  ini^tiimt-s  ii 
may  remain  patent^  throughout,  or 
in  part,  A  fistula  only  res^uli-  ' 
ii  coiumunicaiion  with  the  ^^ll 
the  middle  line  of  the  neck  is  i 
tablislied.  These  fistulir  are  u^^ 
ally  not  congenitah  The  cxtt? 
opening^  when  formedj  i$  in 
middle  line  of  the  neck  between  the  hyold  bono  and  the  sternum.  The  np 
ing  is  usually  minute,  and  it  is  only  possible  to  introduce  a  probe  a©  fur  j 
the  hyoid  bone.  The  dee|ier  portion  of  the  fistulous  tract  is  line*l  by  cilbli 
cylindrical  epitlielinm ;  that  part  nearest  the  foramen  cecum  of  the 
with  flat  epithelium.  It  is  to  be  remembered  tliat  sujipuration  may 
or  destroy  this  epithelial  lining. 

Along  the  stemo-niastoid  muscle  there  occur  small  congenital  outgmfftj 
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sometimes  of  skin,  sometimes  containing,  also,  ])laques  of  cartilage,  which  are 
lelieved  to  have  a  morphological  relation  with  the  branchial  arches  and  clefts. 
(See  Supernumerary  Auricles.) 

Cervical  Bibs. — Cervical  ribs  occur  not  very  rarely.  They  are  always  con- 
nected with  the  seventh  cervical  vertebra,  usually  by  a  regular  joint.  They 
ire  unilateral  or  bilateral.  The  development  of  the  rib  varies  in  diflFerent  cases. 
It  may  scarcely  project  beyond  the  transverse  process  of  the  vertebra.  It  may 
extend  farther  forward  and  end  free.  It  may  unite  with  .the  first  rib  proper 
ly  fibrous  or  bony  union,  or  finally  with  the  sternum.  The  subclavian  artery 
pisses  over  the  cervical  rib,  if  it  is  long;  or  in  front  of  it,  if  short;  never 
below  it.  The  brachial  plexus  lies  always  below.  The  existence  of  such  a  rib 
Bof  interest  because  it  may  cause  pressure  symptoms,  either  of  a  circulatory 
OT  nen'ous  character. 

The  symptoms  usually  come  on  between  the  fifteenth  and  twentieth  years 
of  life.  The  circulatory  disturbances  are  caused  by  the  pressure  of  the  rib 
•gainst  the  suMavian  artery.  In  some  cases  they  are  very  slight  or  absent; 
there  may  be  noticed  only  a  slightly  less  perfect  development  in  the  muscles 
of  the  arm,  or  the  arm  may  be  distinctly  less  w^ell  nourished  than  its  fellow; 
the  fingers  may  be  pale  and  cold ;  actual  gangrene  of  the  ends  of  the  fingers 
his  been  observed  in  one  case.  The  compression  of  the  artery  may  be  suffi- 
dent  to  cause  thrombosis  and  obliteration  of  the  vessel,  but  the  process  is  slow, 
ind  ample  time  is  permitted  for  the  establishment  of  a  collateral  circulation. 
The  symptoms  due  to  compression  of  the  brachial  plexus  of  nerves  consist  chiefly 
rf  sensory  disturbances,  neuralgic  pains — either  localized  or  general — pares- 
tiiesiK*,  numbness,  coldness,  formication.  Motor  symptoms  are  absent,  except 
that  diminished  electrical  excitability  of  the  muscles  and  of  the  nerves  has 
been  ol)8erved.  The  diagnosis  is  not  usually  difficult  Instead  of  the  normal 
flitness  or  concavity  in  the  supraclavicular  region,  a  pulsating  swelling  covered 
Ijr  normal  skin  is  noted.  Firm  pressure  on  this  swelling  causes  obliteration 
«f  the  radial  pulse,  slight  pressure  may  produce  a  thrill.  Behind  and  below 
cube  felt  the  rib,  hard,  as  broad  as  a  finger,  attached  or  movable  in  front.  Such 
•  rib  may  be  mistaken  for  an  exostosis  of  the  first  rib.  Such  exostoses  usually 
cwse  compression  of  the  vein  rather  than  the  artery  and  edema  of  the  arm.  A 
positive  diagnosis  is  easily  established  in  a  doubtful  case  by  an  X-ray  picture. 

Wry-neek  (Torticollis — Caput  obstipum), — The  term  wry-neck  is  used  to 
designate  a  variety  of  conditions  which  have  this  in  common,  that  they  are 
ittended  by  shortening  or  spasm  of  some  of  the  muscles  on  one  side  of  the 
fiedc,  especially  of  the  stemo-mastoid  muscle,  and  are  characterized  by  a  pecul- 
iir,  easily  recognizable  deformity,  such  that,  in  typical  cases,  the  chin  is 
lii«ed  and  turned  toward  the  sound  side;  the  ear  of  the  affected  side  is  de- 
fiased  and  approached  to  the  shoulder.  (See  Fig.  ISO.)  The  occiput  is 
ippTOjdinated  to  the  shoulder  of  the  aflFocted  side.  The  deformity  varies  in 
iegree  in  different  cases.  An  attempt  to  straighten  the  position  of  the  head  is 
B»et  by  strong  resistance  on  the  part  of  the  sterno-mastoid  and  sometimes  of 
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Flo.  1S9. — Wry-Neck  of  Congknitai^  Orioin  in  a 
LinLE  GtRL.  Congenital  devotion  of  the  scap- 
ula    (CaJ tendon  of  Dr.  Ch&rleQ  MeBumey,) 


othrr  tnusclps*     As  a  ohrniiit?  or  perinam^Tit  condilion  tljc  mumiitm  iifi4  pttiUt- 
Ofjy  of  tortifoUi^  is  Boinewhnt  obsH^iiPi^,     It  is  Wlieved  by  mnne  olm^rven^ — liffiuW 

by  ottiur^^ — that  tbe  c'^uitliiiim  b  ijon* 
geuitii]  in  the  sense  tliat  tbe  tboff- 
eniug  of  the  Diuscles  cjccun*  dnmf 
iTitra-itterine  life,     Snine  nbn'mri 
believe  tljiit  tbe  condition  is  m\i^4 
by  injury  to  the  sterni>maf*tiiitl  jrut*^ 
de  duriii|L^  bibor,  ^jmetinies  br  fU» 
vise  tif  (»b;iitelric  forcefis,  or  lUirhf 
tbe    delivery    of    the    nfter-oominj 
head.     Thi^  accident  is  iiuppi«ed  tp 
catise  a  rupture  or  a  l»em«t<*riia  in 
tbe  niii^^Iej  rej^nUiog  m  ihv  t  r    : 
tion  of  aear  tissue,  in  some  ii 
ill  a  progrei^sive  chronic  in^ 
myositis    with    d  est  met  ion    - 
muscular  fibers  and   their  tvyhy- 
nieiit  by  fibrous  tissue.     It  hn-  U*ii 
asiijumed   by   some  surgie'jn*^     i      ^ 
hematogenous  infi^^Hon  of  t 
de  injured  during  labor  takei3  place  through  the  alimentary  canal,  but  Va\» 
theory  of  causation  remains  to  be 
proven. 

The  deformity  is  generally  no- 
ticed after  the  child  is  a  few  months 
old;  upon  examination,  the  peculiar 
position  of  the  head  is  evident ;  pal- 
pation of  the  stemo-maistoid  musele 
upon  the  affected  side  shows  that  it 
is  hard,  inelai^tic,  and  stretches  as 
a  tense,  firm  band,  straight  down- 
ward from  the  mastoid  process  to 
its  insertion  in  the  clavide  ami  ster- 
num<  Tbe  hardness  and  rigidity 
of  the  musde  is  often  most  marked 
near  its  lower  end.  If  the  child  is 
allowed  to  grow  np  with  this  condi- 
tion unrelieved^  secondary  changes 
take  place*  A  lateral  curvature  of 
the  spine  in  the  cervical  region  is 
gradually  developed  with  its  con- 
cavity toward  tlie  affected  side.  The  intervertebral  disks,  iiud  tbt^  ij-n,,-, 
of  tbe  cervical  vertebne  themselves,  are  thinner  upon  Uie  nfTected  mAB, 


Fta,    190. OONGE?<ITAL   WhT-NkC*    !> 

(Gjllectiori  of  Dr.  Ctmrlri*  Mr  Bum' 
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:ie  deformity  of  the  spine  tends  to  become  permanent,  Tbis  scoliosis  may  con- 
tinne  in  a  i?ingle  curve  into  the  dorsal  region*  ITsiialJy  a  compensatory  scoliosis 
the  opposite  direction  takes  place  in  the  npjier  dorsal  region ;  this  dorsal 
mpensatory  scoliosis  is  iismilly  not  developed  nntil  the  disease  has  existed 
some  time.  The  two  sides  of  the  face  develop  imequHlly ;  u}>on  the  affected 
ide  the  face  is  broader  and  lower  than  upon  the  other.  The  skin  upon  the 
tfff^ted  side  of  the  neck  is  often  thrown  into  folds.  All  the  structures  of  the 
net»k-^th€  muscles^  the  blood-vessels^  the  nerves — are  shorter  upon  the  affected 
side. 

Otjikk  Forms  of  Wry-xeck.^ — In  addition  to  this  form  of  torticollisj 
whicli  is  either  e*ingi*nita!  or  wctirs  soon  after  birth,  a  number  of  other  acute 
OP  chronic  conditions  give  rise  to  wry-ueek.  Among  them  may  be  mentioned 
eicatricial  contraction  of  the  side  of  the  neck  due  to  bums;  cicatricial  con- 
traction of  the  skin,  or  of  tlie  tiniscles  and  fascia,  such  as  may  be  produced 
ty  traumatisms  with  loss  of  substance,  and  by  phlegmonous  processes  in  the 
^neek.  In  acute  inflammatory  conditions  of  the  neck — abscesses,  phlegmons,  etc. 
— the  stemo-mastoid  upon  the  affected  side  is  relaxed  for  the  relief  of  tension; 
that  upon  the  sound  side  contracted.  As  the  result  of  tul>ercular  or  syphilitic 
intlaniniation  of  the  sterno-mastoid  muscle,  or  of  the  growth  of  tumors,  sarcoma, 
or  carcinoma  in  the  muscle,  the  stemo-mastoid  may  lo^  its  elasticity,  become 
rigid  and  shortened.  Further,  as  the  result  of  dislocations  of  the  cervical  verte- 
bra?, of  tuberculosis  of  the  bodies  of  the  vertebnp,  deformities,  more  or  less 
elosely  resembling  tyjucal  wry-neck,  are  not  uncommon.  (See  Dislocations 
TulxTculosis  of  the  Cervical  Vertebne.) 

urther,  as  the  result  of  local  irritations,  notably  of  pediculosis  capitis, 
^marked  spasm  of  the  sterno-mastoid  muscle  may  occur,  wdiich  promptly 
slmvly  disapjiears  when  the  irritation  is  removed*  As  the  result  of  exposure 
cold  and  w^et,  or  from  other  causes,  the  so-called  miiscular  rkenmaium  may 
the  ^temomastoid  muscle.  The  attack  usually  comes  on  quite  suddenly, 
without  warning.  The  patient  feels  a  more  or  less  intense  pain  in  the 
of  the  neck^  and  the  head  invohintarily  assumes  a  wry-neck  position- 
muscle  is  more  or  less  tender,  and  an  attempt  to  straighten  the  head 
pftinfiiL  The  condition  may  last  for  hours  or  days,  and  in  very  rare  cases 
[J  become  chronic.  As  a  complication  of  acute  infectious  disease — scarlet 
V  measles,  typhoid,  etc, — an  inflauiniation  of  tlie  sterno-mastoid  muscle 
oecurj  and  in  some  instances  may  lead  to  permanent  replacement  of  the 
?nlar  tillers  by  fibrous  tissue.  Of  all  the  muscles  of  the  neck  the  stemo- 
astoid  is  more  often  than  any  other  the  seat  of  gummaia  or  of  a  diffuse 
fhitiiic  iniersiUial  myositis  with  replacement  of  the  muscular  fibers  by 
brous  tissue. 

Spasmodic  Torticoli.is.     SpASMonic  Wry-neck, — As  the  result  of  ob- 

clianp'S  in  the  central  orighif^  of  the  spina baccefij^ory  and  the  tjiree  upper 

jcal  nerves,  sometimes  froui  changes  in  tlie  nerves  themselves^  a  chronic 

.dition  of  nervous  irritation  ensues,  characterized  by  tonic  or  clonic  spasms, 
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or  both,  of  certain  muscles  of  the  neck.  The  stemo-mastoid  is  most  often 
affected,  and  other  muscles  frequently  take  part — trapezius,  splenius,  obliquus 
capitis  inferior,  complexus — sometimes  on  both  sides  of  the  neck.  When  the 
spasm  is  tonic,  and  affects  chiefly  the  sterno-mastoid,  the  position  of  the  held 
is  that  of  ordinary  wry-neck ;  by  the  implication  of  other  muscles  the  deformity 
is  varied  in  several  ways.  The  clonic  spasms  cause  rotary,  or  nodding,  or 
oblique  movements  of  the  head,  elevation  of  the  shoulder,  and  other  movements, 
such  as  throwing  back  of  the  head  and  wrinkling  of  the  forehead  when  both 
trapezii  are  involved,  etc.  The  disease  is  more  common  in  women  than  in 
men,  seldom  occurs  before  the  age  of  thirty,  and  is  sometimes  of  a  traumatic 
or  of  a  distinctly  neurotic  origin.  The  spasms  are  not  attended  by  pain,  but 
are  extremely  distressing  to  the  patient  because  of  inability  to  keep  still,  and 
even,  sometimes,  to  do  any  work.  Mental  depression  is  common.  The  affected 
muscles  usually  become  more  or  less  enlarged  from  continued  use. 

INJURIES  OF  THE  RECK 

Injuries  of  the  neck  are  subcutaneous  injuries  or  open  wounds.  The  most 
important  structures  injured  are  the  blood-vessels,  nerves,  the  air  passages,  the 
esophagus,  the  hyoid  bone  and  the  thoracic  duct. 

Subcutaneous  Injuries  of  the  Neck 

Subcutaneous  injuries  of  the  neck  occur  as  the  result  of  blows  and  falls; 
further,  from  crushing  injuries — as  when  the  wheel  of  a  vehicle  passes  over  the 
neck,  or  when  the  neck  is  caught  by  a  piece  of  moving  machinery,  or  by  a 
moving  elevator ;  as  the  result  of  hanging,  garroting,  and  choking.  Such  in- 
juries are  more  or  less  serious  or  fatal  according  to  the  amount  and  character 
of  the  violence,  the  duration  of  its  application,  and  the  structures  injured.  A 
fatal  asphyxia  may  follow  a  blow  upon  the  larynx  which  causes  no  gross  injury, 
by  spasm  or  paralysis  of  the  muscles  of  the  glottis,  or,  on  the  other  hand,  by 
severe  violence  the  trachea  may  be  completely  torn  across. 

When  an  individual  is  choked  to  death  by  another,  the  prints  of  the  assail- 
ant's fingers  can  usually  be  distinguished  as  scratches,  ecchymoses,  and  livid 
marks  on  the  skin.  When  garroted  by  a  cord,  a  livid  groove  can  be  seen 
entirely  encircling  the  neck.  Hanging,  on  the  other  hand,  usually  does  not 
leave  a  complete  circle  around  the  neck,  showing  the  point  of  application  of 
the  rope,  at  least  in  cases  of  suicide.  In  cases  of  judicial  hanging  the  violence 
is  extreme,  and  the  mark  of  the  rope  may  completely  encircle  the  neck.  The 
presence  of  ecchymosis  in  and  beneath  the  skin  in  the  vicinity  of  such  maris 
indicates  that  the  constriction  took  place  before  death.  Its  absence,  if  a  hard 
cord  or  rope  was  used,  indicates  that  death  was  due  to  other  causes.  In  judiciJ 
hangings  the  lesions  produced  are  often  sevc^re,  and  include  rupture  of  miiscH 
vessels,  nerves,  and  often  dislocation  of  the  upper  cervical  vertebra*,  frequently 
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the  atlas  and  axis,  with  rupture  or  crushing  of  the  spinal  cord.  In  suicidal 
ingings,  and  murders  by  tying  a  cord  or  other  ligature  about  the  neck,  death 
curs  from  asphyxia  by  closure  of  the  upper  orifice  of  the  larynx  or  of  the 
achea  by  direct  compression.  The  hyoid  bone  and  larynx  may  be  fractured. 
1  case  the  strangling  is  done  with  a  band  of  soft  cloth,  such  as  a  silk  hand- 
jrchief,  no  mark  whatever  may  be  left  upon  the  skin.  Sudden  constriction 
[  the  neck  may  cause  rupture  of  the  inner  and  middle  coats  of  the  carotids, 
)llowed  later,  if  the  patient  survives  the  immediate  effects  of  the  injury,  by 
irombosis  or  aneurism.  The  immediate  symptoms  of  the  subcutaneous  in- 
iries  of  the  neck  involving  injury  of  or  pressure  upon  the  windpipe  are 
yspnea,  more  or  less  severe,  or  asphyxia.  Subcutaneous  hemorrhage  from 
apture  of  large  vessels  may  also,  by  pressure,  cause  asphyxia. 

Fracture  of  the  Hyoid  Bone. — Fracture  of  the  hyoid  bone  occurs  as  the 
?sult  of  hanging — judicial,  homicidal,  or  suicidal;  from  grasping  the  throat 
1  fighting,  or  strangling;  from  a  blow;  in  rare  instances,  from  muscular  action. 
he  fracture  takes  place  through  the  body  or  greater  comu.  The  signs  of  frae- 
ure — mobility  and  crepitus — can  usually  be  made  out  through  the  skin  or 
rith  a  finger  in  the  mouth.  The  end  of  a  fragment  frequently  perforates 
he  mucous  membrane  of  the  pharynx,  and  profuse  bleeding  is  not  uncommon ; 
considerable  hematoma  may  form  in  the  neck.  Subjectively,  there  is  local 
lain  and  tenderness.  The  most  marked  symptoms  are  due  to  interference  with 
wallowing  and  respiration;  any  attempt  to  swallow,  or  even  to  move  the 
ongue  or  jaw,  is  attended  by  intense  pain,  and  often  by  a  paroxysm  of  choking 
nd  coughing;  so  that  these  patients  have  sometimes  to  be  fed  through  a  cathe- 
er  or  esophageal  tube.  Speaking  is  also  interfered  with,  and  is  painful ;  there 
aay  be  hoarseness  or  aphonia.  The  dyspnea  is  often  marked,  and  may  even 
equire  tracheotomy.    Dislocation  of  the  hyoid  bone  has  been  obsen^ed. 

Fracture  of  the  Larynx. — The  fractures  of  the  larynx  occur  through  the 
hyroid  and  cricoid  cartilages,  very  rarely  through  the  arytenoid  cartilages, 
'he  fractures  are  more  common  in  men  than  in  women,  and  among  the  middle- 
ged  and  elderly  rather  than  the  young.  They  result  chiefly  from  violence 
xerted  from  side  to  side,  tending  to  crush  the  cartilages  of  the  larynx  later- 
lly,  or  violence  directed  from  before  backward,  crushing  the  cartilages  against 
le  anterior  surface  of  the  vertebral  column.  The  fractures  are  caused  by 
lows,  falls,  hanging,  strangling,  run-over  injuries,  and  gunshot  wounds.  When 
«  fractures  are  produced  by  lateral  compression  of  the  larvnx — as  when  the 
lynx  is  grasped  between  the  fingers  in  the  effort  to  choke  the  individual — the 
•acture  of  the  thyroid  occurs,  usually  near  its  anterior  border  and  in  a  vertical 
irection ;  the  ring  of  the  cricoid  is  commonly  broken  at  the  same  time,  some- 
mes  bilaterally,  sometimes  near  the  middle  line  in  front.  As  the  result  of 
ctreme  degrees  of  violence  and  of  gunshot  wounds,  the  cartilages  of  the  larynx 
ay  be  more  or  less  disintegrated  and  crushed  to  a  pul]). 

The  signs  of  fracture  are:  Deformity,  which  is  usually  rapidly  hidden  by 
relling;  but  more  particularly  marked  are  the  signs  of  interference  with  the 
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function  of  the  larynx,  namely,  severe  dyspnea,  which  may  be  almost  imme- 
diately fatal;  painful  and  paroxysmal  coughing,  caused  by  the  mechanical 
interference  with  respiration,  by  irritation  of  the  larynx  produced  by  the  in- 
jury and  by  the  aspiration  of  blood  into  the  trachea  and  lungs,  SwallowiDg 
is  painful  and  difficult,  but  this  symptom  is  not  as  marked  as  after  fracture 
of  the  hyoid  bone.  If  the  mucous  membrane  is  torn,  there  is  steadily  pro- 
gressive emphysema,  which  travels  down  the  neck,  involves  the  thorax,  the 
remainder  of  the  trunk,  and  finally  the  extremities,  and  also  extends  down 
the  intermuscular  planes  of  the  neck  into  the  mediastinum,  sometimes  into  the 
pleura,  as  well  as  upward  into  the  face.  The  cough  is  accompanied  by  the  ex- 
pulsion of  foamy  blood  from  the  mouth.  There  are  changes  in  the  voice, 
aphonia,  and  hoarseness.  Death  may  occur  from  asphyxia,  due  to  aspiration 
of  large  quantities  of  blood  into  the  lungs,  from  mechanical  interference  with 
the  passage  of  air  through  the  larynx,  or  later  from  swelling  and  edema  of  the 
mucous  membrane,  which  may  occur  at  once  or  not  come  on  for  a  number  of 
days.  These  dangers  are  best  met  by  an  early  tracheotomy.  In  mild  cases  all 
the  symptoms  will  be  less  severe. 

Fracture  of  the  Cartilages  of  the  Trachea. — Fracture  of  the  cartilages  of  the 
trachea  is  less  common  than  fractures  of  the  terynx.  It  occurs  usually  as  the 
result  of  severe  crushing  injuries  of  the  neck.  The  trachea  may  be  crushed 
from  before  backw^ard  or  laterally,  or  torn  across,  or  torn  away  from  the  larynx. 
The  symptoms  are  the  same  as  those  of  fracture  of  the  larjTix ;  emphysema  is 
marked.  The  diagnosis  is  not  easy  on  account  of  the  deep  position  of  the 
trachea,  rendered  still  more  inaccessible  by  the  attendant  swelling  and  emphy- 
sema. 

Burns  of  the  Neck. — Burns  of  the  neck  are  chiefly  interesting  on  account 
of  tlie  cicatricial  contraction  and  resulting  deformities  which  may  follow  these 
injuries. 

Wounds  of  the  Neck 

Wounds  of  the  neck  occur  most  often  as  incised  and  stab  wounds,  as  the 
result  of  attempts  at  suicide,  less  often  as  the  result  of  homicidal  assaults. 
Contused  and  lacerated  and  gunshot  wounds  are  comparatively  rare.  The 
majority  of  suicidal  wounds  of  the  neck  are  made  with  razors,  carving  knives, 
and  the  like.  They  are  incised  wounds,  usually  in  the  upper  part  of  the  nect 
In  right-handed  people  they  begin  to  the  left  of  the  middle  line,  and  extend 
across  the  neck  and  downward  to  the  right.  The  wound  is  usually  moie 
extensive  to  the  left  of  the  median  line,  and  may  here  exhibit  ragged  tags  of 
skin  or  one  or  more  superficial  parallel  cuts  in  the  skin.  The  cut  may  cro« 
the  middle  line  at  any  level,  most  commonly  in  the  space  between  the  hyoid 
bone  and  the  thyroid  cartilage,  or  through  that  cartilage  or  through  the  crico- 
thyroid membrane,  or  more  rarely  below  that  point.  These  wounds  are  of 
any  depth ;  they  may  open  the  pharynx  or  larynx  or  trachea,  or  divide  these 
structures  and  the  esophagus,  together  with  numerous  vessels,  muscles,  and 
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Tes.  Usually  the  carotids  and  internal  jugulars  escape,  on  account  of  the 
tection  afforded  by  the  stemo-mastoids  and  the  deep  position  of  these  vessels 
?n,  as  is  usual,  the  individual  extends  his  neck  when  making  the  cut.  More 
»ly,  suicidal  wounds  are  stabs  intended  to  reach  the  large  vessels.  Homi- 
il  wounds  are  usually  stabs  or  incised  wounds  on  the  side  of  the  neck. 
Suicidal  gunshot  wounds  of  the  neck  are  rare.  I  saw  one  case  in  which 
3ung  man  shot  himself  with  a  .22  caliber  pistol  directly  backward  through 
upper  rings  of  the  trachea.  Aside  from  cough  and  bloody  expectoration, 
e  pain  on  swallowing,  and  subcutaneous  emphysema  of  the  neck,  there  were 
lerious  symptoms,  and  he  made  a  prompt  recovery.  The  gravity  of  incised 
nds  of  the  neck  depends  upon  hemorrhage,  upon  injuries  to  the  air  passages 

esophagus,  the  nerv-es  and  muscles;  further,  upon  aspiration  of  blood  into 
lungs,  causing  dyspnea  or  asphyxia ;  later,  aspiration  of  wound  discharges 
ood,  and  septic  pneumonia,  are  common;  further,  upon  wound  infection 

sepsis.  If  the  wound  is  above  the  hyoid  bone,  and  divides  the  muscles 
[K)rting  the  tongue,  that  organ  may  fall  back  upon  the  larynx  and  cause 
lyxia. 

I  saw  another  gunshot  wound  of  the  neck,  where  a  man  was  shot  by  another 
1  a  .22  caliber  revolver,  through  the  middle  of  the  thyroid  cartilage.  The 
et  apparently  had  passed  directly  backward.  The  patient  suffered  from 
cely  any  noteworthy  symptoms  other  than  hoarseness,  and  was  soon  en- 
ly  well.  In  another  case,  recently  under  my  care,  a  man  cut  his  wife's 
>at  with  a  razor  in  a  fit  of  jealous  rage,  also  wounding  her  in  other  parts 
he  body.  The  wound  in  the  neck  was  transverse,  and  extended  across  the 
k  from  ear  to  ear  at  the  level  of  the  thyro-hyoid  space,  and  opened  the 
rynx  at  this  level  for  about  an  inch.     The  patient  had  bled  rather  freely, 

suflFered  no  other  serious  symptoms.     Suture  of  the  hole  in  the  pharynx 

of  the  divided  muscles  was  followed  by  primary  union.  In  several  other 
?8,  which  I  have  seen,  chiefly  elderly  lunatics  who  cut  themselves  in  the 
)at  with  a  razor,  the  pharynx  has  been  widely  opened;  and,  since  these 
ients  managed  to  tear  off  the  dressings  from  time  to  time,  and  the  openings 
:he  pharynx  were  large,  the  wounds  became  infected  and  the  patients  died 
septic  pneumonia.     (See,  also,  Esophagus.) 

Injnriei  of  Blood-vessels  of  the  Neck  in  Oeneral. — The  most  serious  symp- 
8  of  wounds  of  the  neck  are  due  to  bleeding.    If  the  wound  is  widely  open, 

neither  the  air  passages  nor  the  pleura  are  injured,  the  blood  escapes  out- 
dly.  If  the  pharynx,  larynx,  trachea,  or  pleura  are  wounded,  and  more 
3cially  if  the  wound  in  the  skin  is  small,  much  of  the  blood  may  enter  the 
jhea  and  cause  dyspnea,  etc.,  or  find  its  way  into  the  pleura,  or  form  a  more 
688  extensive  hematoma  in  the  subcutaneous  tissues  and  intermuscular  planes 
the  neck,  with  serious  or  fatal  pressure  symptoms  upon  the  larynx  or 
yhea.  Such  pressure  may,  however,  act  to  stop  the  bleeding,  even  from  a 
re  vessel,  notably  if  it  be  not  completely  divided  or  the  wound  in  its  wall 
longitudinal ;  the  hematoma  may  then  be  absorbed  and  cure  result    In  other 
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cases  infection  of  the  hematoma  exposes  the  individual  to  the  dangers  of  sepsis 
and  secondary  hemorrhage.  Further,  the  wound  in  the  skin  may  heal,  the 
wound  of  the  artery  may  remain  open,  and  an  aneurism  may  result 

It  is  very  important  in  wounda  of  the  neck  to  determine  the  source  of  the 
bleeding — i.  e.,  what  vessel  is  wounded.  In  incised  wounds  this  is  not  diffi- 
cult ;  the  wound  lies  open  to  inspection.  In  narrow  stab  and  punctured  wounds 
and  in  gunshot  wounds  the  conditions  are  not  so  simple,  and  the  surgeon  may 
be  deceived  as  to  the  gravity  of  the  condition,  notably  if  some  time  has  elapsed 
since  the  receipt  of  the  injury.  The  bleeding  from  a  large  vessel,  artery,  or 
vein  may  have  been  free  at  first,  but  with  a  considerable  loss  of  blood  and  a 
weakened  pulse ;  a  small,  continuous  hemorrhage  of  no  great  amount  may,  never- 
theless, represent  the  division  of  a  large  arterial  trunk.  If  such  a  trunk  is  only 
partly  divided,  a  systolic  blowing  murmur  may  sometimes  be  heard  on  auscul- 
tation. The  formation  of  an  arterial  hematoma  which  showed,  after  a  time, 
pulsation  and  a  murmur,  would  indicate  a  similar  injury.  Absence  of  a  tem- 
poral pulse  in  the  presence  of  stab  wound  in  the  region  of  the  common  or 
external  carotid  would  indicate  division  of  one  or  other  of  these  vessels,  and 
a  stab  wound  behind  the  clavicle  would,  in  the  absence  of  a  radial  pulse,  indi- 
cate a  division  of  the  subclavian,  but  in  neither  case  with  any  certainty.  Surer 
and  more  satisfactory  diagnostic  measures  are  exposure  of  the  bleeding  point 
through  a  suitable  incision,  using  the  original  wound  as  a  guide- 
Injuries  of  the  Particular  VcmcIb. — The  innominate  artery  may  be  injured 
by  gunshot  wounds  or  by  stab  wounds  at  the  root  of  the  neck.  The  results  are 
almost  immediate  death  from  external  or  intrathoracic  hemorrhage.  Wounds 
of  the  subclavian  are  rare  on  account  of  the  protected  position  of  the  vessel 
Stab  and  gunshot  wounds  have  been  the  cause  of  the  injury  in  the  recorded 
cases.  In  most  instances  rapidly  fatal  bleeding  has  occurred  before  aid  could 
be  rendered.  In  other  cases  an  aneurism  has  formed,  and  resulted  fatally 
from  one  cause  or  another.  The  vein  and  the  pleura  are  often  wounded  to- 
gether with  the  artery. 

The  common  carotid  artery  is  woimded  much  more  often  than  the  sub- 
clavian;  in  not  a  few  cases  as  the  result  of  suicidal  cuts;  in  these  cases  near 
its  upper  part,  opposite  the  level  of  the  larynx.  When  completely  divided, 
death  from  hemorrhage  is  almost  immediate.  If  the  wound  is  a  stab  or  punc- 
ture a  fatal  result  may  occur  from  the  pressure  of  the  effused  blood  upon  the 
trachea.  Less  commonly  the  bleeding  may  cease  and  a  cure  result.  The  ex- 
ternal and  internal  carotids  are  much  more  rarely  wounded  as  the  result  of 
stab  and  gimshot  wounds  of  the  side  of  the  neck,  in  some  cases  from  the 
interior  of  the  mouth.  The  bleeding  is  rapidly  fatal  unless  controlled  at  once. 
The  bleeding  points,  on  account  of  the  narrow  space  behind  the  jaw,  are  rather 
inaccessible.  The  branches  of  the  external  carotid  may  be  wounded  in  cut- 
throat cases,  often  several  branches  at  the  same  time.  The  bleeding  is  severe, 
and  often  speedily  fatal  if  not  controlled  surgically.  Wounds  of  the  superior 
thyroid  and  of  the  thyroid  gland  itself  bleed  furiously.     Wounds  of  the  verte- 
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Iwal  artery  are  not  exceedingly  rare,  and  are  even  more  fatal  than  wounds 
of  the  common  carotid,  largely  on  account  of  the  inaccessible  position  of  the 
teasel.  The  artery  may  be  wounded  in  any  part  of  itg  course  by  a  gnnsliot 
wound.  Stab  wounds  are  most  common  in  the  upjier  part  of  the  ve^el,  near 
the  atlas.  The  external  wound  may  be  in  the  hack  of  the  neck,  or  below  and 
t>ehind  tlje  mastoid  pnx'ess.  When  the  woimd  is  in  front  it  may  be  hard  to 
tell  w^iether  the  vertebral  or  the  carotid  is  injured.  Search  may  be  made  for 
the  SM[i-called  carotid  tuliercle  on  the  transverse  proeesB  of  the  sixth  t^ervical 
vertebra,  and  pressure  made  backward,  first  above  and  then  below  the  tubercle. 
If  pressure  below  the  tubercle  stops  the  bleeding,  tlie  vertebral  is  probably 
wounded;  if  pressure  above  checks  it^  the  carotid^  because,  above  the  sixth 
cenncal  vertebra ,  the  vertebral  is  protected  by  the  transverse  processes  of  the 
upper  vertehm^  a^  it  passes  upward  through  the  holes  in  these  processes. 

Wonndi  of  Veina  of  tlie  Keck.— Wounds  of  large  veins  in  the  neck  are  easy 
to  recognize;  the  blood  streams  out  steadily  and  rapidly,  and  in  the  case  of  the 
iitemal  jugular  is  capable  of  causing  rapid  death  from  loss  of  blood  quite  as 
quickly  as  from  division  of  a  large  arterial  trunk*  The  same  is  true  to  even 
g  greater  extent  of  the  innominate  vein  and  of  the  subclavian  vein.  Open 
wounds  communicating  directly  with  these  vessels  are  sjx^edily  fatal  imlesa 
treated.  If  the  wonnd  in  the  skin  is  small  so  that  the  hlood  cannot  freely 
escaf^,  a  heuiatonia  may  form  and  cause  dyspnea  or  death  from  pressure.  In 
conditions  which  interfere  with  the  entrance  of  blood  through  the  veins  into 
the  thorax,  sncdi  as  dyspnea  from  laryngeal  obstruction  or  by  pressure  ujion 
large  veins  at  the  entrance  to  the  thorax  by  tumors  or  exudates,  venous  hemor* 
rhage  may  he  greatly  increased,  the  veins  are  distended  with  blood,  and,  when 
wounded,  the  aspirating  effect  of  the  thorax  being  diminished  or  wanting, 
bleeding  is  very  active. 

Another  accident,  fortunately  quite  rare,  is  the  aspiration  of  air  into  open 
wounds  of  the  veins  at  the  root  of  the  neck.  It  is  more  apt  to  occur  in  widely 
open  wounds,  such  as  are  made  in  surgical  operations,  than  from  stab  wounds 
or  other  narrower  wounds.  The  symptoms  of  such  entrance  of  air  are  a  dis- 
tinetlv  audible  sucking  or  gurgling  sound,  caused  by  the  rapid  passage  of  air 
tliroagh  the  opening  in  the  vein,  and,  in  cases  where  the  amount  of  air  is  con- 
siderable, almost  instantaneous  stoppage  of  the  heart,  and  death.  In  some 
cases  the  general  symptoms  may  be  postponed  for  several  minutes.  The  patient 
then  Womes  very  pale  and,  if  conscious,  has  a  feeling  of  intense  anxiety  and 
of  choking;  respiration  becomes  labored,  the  pulse  rapid  and  fluttering;  the 
pupib  dilate;  there  may  he  convulsive  movements,  syncope,  and  death.  Any 
of  tbe  large  veins  at  the  root  of  the  neck,  if  wounded,  may  aspirate  air  in  this 
manner,  especially  the  internal  jugular,  the  external  jngular  where  it  per- 
forates the  deep  fascia,  the  innominate,  the  sul>cl avian  ami  axillary  veins.  Air 
may  also  enter  much  ftumller  veins  if  they  are  held  open  by  attaehments  to 
faflcia  or  by  inflamnjatorv  exudates,  or  when  the  wall  of  the  vein  is  thirkcned 
or  ri^d,  as  from  infiltration  with  tumor  tissue,  so  that  they  cannot  collapse 
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when  wounded.  Fortunately,  in  a  good  many  eases,  even  though  considerable 
air  has  entered,  there  are  either  no  symptoms,  or  such  symptoms  as  arise 
are  recovered  from,  the  air  being  absorbed.  Personally,  although  I  have  seen 
and  heard  air  enter  veins  on  several  occasions,  no  serious  symptoms  have 
followed. 

Injuries  of  the  Nerves  of  the  Neck  in  General. — Injuries  of  the  nerves  of 
the  neck  occur  as  the  result  of  crushing  injuries,  as  a  complication  of  frac- 
tures of  the  clavicle,  and  from  incised,  stab,  and  gunshot  woimds ;  secondarily, 
from  pressure  by  displaced  fragments  of  bone  or  from  callus  production,  from 
the  pressure  of  tumors  or  masses  of  cicatricial  tissue  or  foreign  bodies.  In- 
juries of  the  cervical  and  brachial  plexuses  of  nerves  occur  most  often  as  the 
result  of  blunt  violence  applied  to  the  side  of  the  neck,  sometimes  associated 
with  fracture  of  the  clavicle.  Less  often,  one  or  more  of  the  cords  of  the 
cervical  or  brachial  plexus  may  be  divided  in  incised,  stab,  and  gunshot  wounds. 
The  symptoms  will  vary  according  to  the  extent  and  location  of  the  injury. 
The  crushing  injuries  by  blunt  violence  may  merely  contuse  or  stretch  the 
nerv'es,  or  destroy  one  or  more  trunks  completely.  I  have  seen  several  cases 
in  which,  from  blows  and  falls  upon  the  shoulder  and  neck,  without  any 
external  wound,  the  functions  of  nearly  all  the  nerves  of  the  brachial  plexus 
were  totally  and  permanently  destroyed.  The  anatomical  site  of  the  plexus 
was  occupied  by  a  dense  mass  of  cicatricial  tissue  in  which  no  nerve  elements 
could  be  traced.     (See,  also.  Injuries  of  the  Upper  Extremity.) 

In  the  different  cases,  from  whatever  cause,  the  paralytic  symptoms,  motor 
and  sensory,  will  vary  according  to  the  seat  and  extent  of  the  lesion.  At  the 
time  of  the  injury  there  is  generally  severe  pain;  the  paralyses  due  to  nerve  j 
destruction  are  present  at  once.  In  cases  of  contusion  of  the  nerves  merely, 
the  paralysis  may  be  incomplete,  and  be  accompanied  by  symptoms  of  irritation 
— twitching  of  certain  muscles,  paresthesia?,  neuralgic  pains,  and  disturbances 
of  sensibility  without  complete  anesthesia.  Usually  the  motor  paralysis  is 
more  complete  than  the  sensory.  If  the  nerve  trunks  have  been  entirely 
divided  or  destroyed,  the  paralysis  is  permanent  In  certain  cases,  after  the 
paralysis  has  existed  for  a  certain  time  a  traumatic  neuritis  may  be  developed 
in  the  injured  nerve  trunks,  and  may  spread  to  other  nerves  which  anastomose 
with  those  which  have  been  injured.  There  will  then  be  added  pain  and 
further  paralyses  affecting  the  uninjured  nerves  the  seat  of  neuritis. 

In  some  cases — ^notably  those  produced  by  the  pressure  of  bony  fragments, 
by  callus  production,  by  the  presence  of  foreign  bodies,  or  the  development  of 
masses  of  cicatricial  tissue  which  press  upon  the  nerve  trunks,  the  paralysis 
will  tend  to  be  more  marked  as  the  pressure  increases.  In  these  cases,  also,  a 
neuritis  may  bo  developed  as  the  result  of  pressure.  As  the  result  of  permanent 
loss  of  function  in  the  nerves  there  will  be  developed  atrophic  and  degenerative 
changes  in  the  muscles,  and  trophic  changes  in  the  skin  of  the  extremity,  such 
as  have  already  been  described  under  Injuries  of  Nerves.  It  is  generally 
impossible  to  say  in  the  given  case,  without  operative  exposure  of  the  injured 
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?rves,  to  what  extent  regeneration  of  the  injured  nerve  trunks  will  take 
lace.  I  saw  one  case  of  a  stab  wound  high  up  in  the  axilla,  which  divided 
il  the  cords  of  the  brachial  plexus ;  the  atrophy  of  the  ami  was  complete  and 
ermanent;  in  spite  of  several  carefully  planned  operations  for  the  restoration 
f  the  divided  nerves,  no  return  of  function  followed.  (See  Injuries  of 
[erves,  Vol.  III.) 

Injuries  of  the  Individual  Nerves  of  the  Neck. — Injuries  of  the  Pneumogas- 
rxc  Nerve. — The  pneumogastric  nerve  is  occasionally  wounded  or  pinched  by 
n  artery  clamp  or  a  ligature  during  surgical  operations  upon  the  neck,  notably 
1  the  extirpation  of  tumors,  rarely  ligation  of  the  common  carotid  artery.  In 
perations  upon  the  thyroid  gland  the  recurrent  laryngeal  nerve  may  be  torn 
r  pinched,  or  included  in  the  ligature  surrounding  the  inferior  thyroid 
rtery.  Fractures  of  the  base  of  the  skull  sometimes  injure  the  pneumogas- 
•ic.  There  may  be  an  associated  lesion  of  the  glosso-pharyngeal.  Division 
f  the  pneumogastric  nerve  of  one  side  in  the  neck  will  produce  symptoms 
hich  appear  to  be,  in  most  instances  at  least,  grave  dangers  to  life.  If 
be  nerve  is  merely  pinched  with  an  artery  clamp,  sudden  symptoms  of  collapse 
lay  occur,  such  as  sudden  failure  of  respiration  or  of  the  heart  action.  In 
he  reported  cases  these  symptoms  have,  however,  disappeared  when  pressure 
ipon  the  nerve  ceased  or  suitable  stimulation  and  artificial  respiration  were 
ised.  Division  of  the  nerve  does  not  appear  to  affect  the  pulse  or  respiration 
naterially,  although  in  some  cases  a  rapid  pulse  has  been  observed  for  a  time, 
[ts  accidental  or  intentional  division  has  usually  occurred  during  the  removal 
)f  malignant  growths  of  the  neck ;  and  although  death  has  followed  in  about 
balf  the  cases,  it  has  seemed  to  be  due  to  causes  other  than  the  injury  to  the 
tterve.  The  only  constant  symptoms  are  due  to  the  division  of  the  fibers  be- 
longing to  the  recurrent  laryngeal  nerve,  namely,  paralysis  of  one  vocal  cord 
md  the  resulting  hoarseness  or,  in  some  cases,  aphonia. 

Division  of  the  pneumogastric  above  the  origin  of  the  superior  laryngeal 
nerve  causes,  in  addition,  anesthesia  of  the  corresponding  half  of  the  larynx. 
Division  of  both  pneumogastrics  in  the  neck  causes  total  paralysis  of  both 
?ocal  cords,  a  rapid  pulse,  changes  in  the  breathing — either  increased  or  dimin- 
ished frequency — and  death  from  edema  of  the  lungs  or  pneumonia.  Irritation 
)f  the  pneumogastrics  causes,  as  its  most  notable  symptom,  a  slow  pulse. 

Injury  of  the  Sympathetic  Cord  in  the  Neck. — Division  of  the  cervical 
sympathetic  scarcely  occurs  as  an  isolated  accidental  injury.  As  an  associated 
bjury  it  has  been  occasionally  observed.  Paralysis  is  more  often  due  to 
pressure  from  tumors.  In  one  case  of  my  own  it  appeared  to  be  accompanied 
iy  fibrous  thickening  of  the  sheath  of  the  nerve,  and  w^as  associated  with  tri- 
geminal and  occipital  neuralgia.  The  symptoms  of  paralysis  of  the  cervical 
ympathetic  are  slight  sinking  in  of  the  eyeball,  loss  of  the  cilio-spinal 
eflex,  a  contracted  pupil  on  the  affected  side,  partial  ptosis,  flushing  of 
alf  the  face,  an  increase  in  temperature,  and  sometimes  sweating  of  the 
:in  of  the  face  on  the  affected  side.     Irritation  of  the  cervical  sympathetic 
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causes  a  dilated  pupil,  sometimes  exophthalmos  and  elevation  of  the  upper  lid 
80  that  the  eye  appears  prominent  and  larger,  paleness  and  coldness  of  the 
corresponding  side  of  the  face. 

The  Hypoglossal  Nerve. — The  hypoglossal  nerve  may.  be  injured  in  cut- 
throat cases,  and  rarely  in  surgical  operations  by  carelessness.  I  have  seen  a 
ligature  put  around  it  by  a  gentleman  who  was  seeking  the  lingual  arteir. 
The  symptoms  produced  by  its  division  are  unilateral  motor  paralysis  of  the 
tongue.     In  some  cases  hemiatrophy  of  the  tongue. 

Division  of  the  Phrenic  Nerve, — Division  of  the  phrenic  nerve  causes 
paralysis  of  one  half  of  the  diaphragm ;  division  of  both  phrenics,  immediate 
death  by  respiratory  failure.  The  division  of  one  phrenic  is  followed  by  one 
notable  symptom — i.  e.,  dyspnea  on  exertion.  Death  has  occurred  in  a  few 
cases  (ligation  of  third  part  of  the  subclavian).  Irritation  of  the  phrenic 
causes  spasmodic  coughing  and  hiccough. 

Division  of  the  Spinal  Accessory  Nerve, — Division  of  the  spinal  accessory 
nerve  in  front  of  the  stemo-mastoid  behind  the  angle  of  the  jaw  causes  some- 
times paralysis  of  the  sterno-mastoid  and  trapezius  muscles,  followed  by  atrophy. 
In  other  cases  the  latter  muscle  receives  a  sufficient  innervation  from  other 
sources  and  retains  its  function  wholly  or  partly.  When  paralysis  and  atrophy 
follow  the  division  of  the  nerve,  the  unopposed  action  of  the  muscles  of  the 
opposite  side  causes  a  more  or  less  marked  paralytic  wry-neck.  The  shoulder 
droops,  and  with  the  scapula  falls  forward.  The  power  of  lifting  heavy 
weights  is  lost.     (See  Injuries  of  the  Upper  Extremity.) 

The  Posterior  Thoracic  Nerve,  Supplying  the  Serratus  Magnus  Muscle.— 
The  posterior  thoracic  nerve  is  occasionally  injured  alone  by  injuries  in  the 
neighborhood  of  the  shoulder,  and  is  sometimes  cut  accidentally  during  opera- 
tions in  the  axilla,  especially  during  the  complete  operations  for  carcinoma 
of  the  breast.  The  resulting  paralysis  causes  the  scapula  to  hang  backward 
and  to  flare  away  from  the  chest  wall  in  a  characteristic  manner.  (See  Upper 
Extremity.) 

Injuries  of  the  Thoracic  Buct. — Injuries  of  tJie  thoracic  duct  are  exceedingly 
rare  as  isolated  accidental  injuries,  and  are  usually  complicated  by  wounds  of 
the  neighboring  blood-vessels  so  that  the  signs  of  injury  of  the  duct  are  ove^ 
shadowed  by  bleeding  and  other  symptoms.  Wounding  of  the  duct  near  its 
ordinary  point  of  entrance  into  the  angle  between  the  left  subclavian  an<J 
internal  jugular  veins  is  by  no  means  uncommon  during  the  extirpation  of 
tumors  and  tuberculous  lymph  nodes  at  the  root  of  the  neck.  The  injury  is 
to  be  recognized  by  the  escape  of  abundant,  more  or  less  turbid  or  milky  white 
fluid  into  tlie  wound  and  the  recognition  of  the  slit  or  puncture  in  the  wall 
of  the  duct.  T  have  seen  this  accident  happen  four  times.  In  three  cas^  the 
opening  was  successfully  closed  by  suture;  in  the  fourth  case  (one  of  ca^ 
cinomatous  glands  in  the  subclavian  triangle)  I  sutured  the  slit  in  the  duct 
twice  unsuccessfully,  and  finally  applied  a  firm  pad  in  the  supraclavicular 
region,  under  which  the  wound  in  the  duct  healed. 
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Wounds  of  the  Esophas^. — Wounds  of  the  esophagus  rarely  occur  alone 
the  result  of  external  wounds;  other  important  structures  are  commonly 
ared.  If  the  wound  is  a  widely  opened,  incised  wound,  the  diagnosis  can 
made  by  inspection ;  Otherwise  the  recognition  of  the  condition  must  depend 
m  the  symptoms,  often  not  clear.  Such  symptoms  are,  in  typical  cases,  pain 
I  diflSculty  in  swallowing,  regurgitation  of  food  or  vomiting  of  blood,  and  the 
ape  of  mucus,  or  of  solids  or  fluids  swallowed,  from  the  external  wound. 
B  lower  the  position  of  the  wound  the  greater  the  danger  of  the  escape  of 
ectious  material  into  the  mediastinum  or  pleura,  to  be  followed  by  a  septic 
diastinitis,  or  pleuritis  and  death.  The  esophagus  may  be  wounded  from 
bin  by  sharp  foreign  bodies  swallowed,  and  if  these  become  impacted,  they 
)  may  ulcerate  into  the  pleura,  mediastinum,  or  trachea,  and  cause  septic 
ammation,  or,  if  into  the  trachea,  strangulation  or  septic  pneumonia.  (For 
ther  details,  see  Esophagus.)  Severe  hemorrhage  may  occur  from  ruptured 
icose  veins  of  the  esophagus,  spontaneously  or  as  the  result  of  vomiting, 
ably  in  drunkards.  I  have  a  patient  who  has  twice  nearly  bled  to  death  in 
J  manner.  I  have  had  him  under  observation  for  fifteen  years.  The  symp- 
18  are  vomiting  of  blood.     As  the  result  of  violent  vomiting  in  such  cases 

esophagus  may  be  ruptured  near  the  cardia,  with  fatal  results.  (See 
seases  of  the  Esophagus.) 

Bums  of  the  Esopliai^. — Swallowing  hot  liquids,  strong  acids,  and  alkalies, 
1  notably  carbolic  acid,  causes  bums  of  the  esophagus  of  greater  or  less 
erity.  The  symptoms  of  such  bums  and  the  extent  of  the  injury  vary 
M)rding  to  the  character,  quantity,  and  concentration  and  temperature  of  the 
iiid  swallowed.  In  bad  cases  the  mucous  membrane  of  the  mouth,  throat, 
)phagU8,  and  stomach  are  deeply  destroyed.  Speedy  death  from  shock  is 
t  rare  in  these  cases.  Perforation  of  the  stomach,  and  death  from  peri- 
litis  or  infection  and  phlegmonous  inflammation  of  the  wall  of  the  stom- 
b,  are  not  infrequent.  In  the  less  severe  cases  the  signs  and  symptoms 
?,  evidences  of  bums  in  the  mouth  and  pharynx,  pain  in  the  esophagus 
d  stomach,  vomiting,  retching,  hiccough,  inability  to  swallow,  and  pros- 
ition ;  sometimes  edema  of  the  glottis.  Wounds  and  bums  of  the  esophagus 
e  quite  commonly  followed  by  stricture.  (See  Injuries  and  Diseases  of 
e  Esophagus.) 

BVFLAHMATORY  PROCESSES  OF  THE  RECK 

The  Tissnes  of  the  Neck. — Acute  and  chronic  inflammatory  processes  of  the 
08t  varied  character  occur  in  the  tissues  of  the  neck  with  great  frequency, 
ie  anatomical  arrangement  of  the  fascial  and  connective-tissue  planes  of  the 
ck  is  such  that  suppurating  foci  in  certain  situations  advancing  along  the 
es  of  least  resistance  tend  to  spread  in  definite  ways.     The  arrangement  of 

lymphatics  of  the  neck,  also,  has  an  important  bearing  on  the  successvie 
olvement  of  different  areas. 
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The  following  aimtoiineal  details  are  adaptetl  from  Herkel's  *''  Tof 
icul  Anahiiiiy " :  The  skin  of  the  neck  is^  firmly  adherent  to  tJje  pktysnii 
itiyoide^s,  any  inflaniiuatory  focnn  iu  the  substance  uf  the  skin,  and  sujierHml 
to  I  he  platysniRj  tends  to  remain  distiuetlv  loealized.  Beneath  die  jilutysiDa 
is  a  layer  of  loose  eonnective  tissue;  a  purulent  f(>eiis  in  thi.^  layer  rnny  spn-ad 
up  anil  doM'ii  the  neek,  e\Tn  on  to  the  thorax,  hut  shows  no  marked  temltT 
to  invade  the  dee|ier  ytructnres  except  through  the  lyuiphalics* 
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Fio.  191.— A  Horizontal  Section  of  twe  Neck  at  the  Level  or  twe  rppF:Bi«o^^r  Ri^a  «r  i 
THArHEAj  Showimtq  THE  Fajscial  LAVEHa  OF  TH B  Neck.     *  tndicatea  the  fibmu-*  Uyer  wlikhi 
eludes  the  vertebml  artery.     The  delicate  con(u-<«tive-tis!*ue  |iliines  which  m^riie  tltestm 
mastoid   muscle  and  the  trapexitia  are  do^j^i^tmted  by  bruken  Uiw&.     The  pneunio|ptsti*p  '■ 
which  Itea  bt^liind  the  earotid  and  the  hypoglo«sud  nerve  which  paases  in  itxiUt  uf  it  an:  nut  in'' 
(Merkel  iopogra])hicaI  anatottiy,) 


Merkel  distingnishes  a  deep  fascia  of  the  neek  and  a  separate  aponeurotic 
layer  covering  the  muscles.    The  deep  fascia  is  a  connective-tissue  slieath  wm^ 
covers  the  prevertebral  muscles^  and  in  the  lateral  region  of  the  neck  pas 
into  the  conned ive-tisaiie  sheath  of  tlie  great  vessels.     The  '*  nc*<*k  aiioueuro^iii 
is  a  firm   layer  of  connective  tissue  extending  from  the  hyoid  lione  to  ti* 
sternum  and  clavicle.     It  is  inserted  into  the  stemiitii  hy  two  lamella%  an  inl*' 
rior  and  a  posterior,   to  the  anterior  and  ]K>sterior  borders  u(   the  sterBW® 
res|xx*tivelyj  inclosing  a  small  space  filled  with  loose  eonnot'tive  tissue — ^^*tto 
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)Tastemal  intra-aponeurotic  space."  Purulent  foci  in  this  space  remain 
alized.  The  aponeurosis  covers  the  muscles  attached  to  the  hyoid  bone  in 
J  middle  line.  Laterally,  above  the  tendinous  portion  of  the  middle  of  the 
lohyoid  muscle,  it  passes  into  and  is  lost  in  the  sheath  of  the  great  vessels, 
'low  this  point  it  surrounds  the  omohyoid.  Laterally  this  layer  passes 
neath  the  sheath  of  the  stemo-mastoid.  The  great  vessels  lie  immediately 
neath  this  layer.  The  vein  alone  is  intimately  adherent  to  the  apneurosis. 
he  arteries,  nerves,  and  lymph  vessels  are  surrounded  by  a  layer  of  loose 
•nnective  tissue,  attached  posteriorly  to  the  spinal  column,  and  passing  into 
le  deep  or  prevertebral  fascia.  Above  the  hyoid  bone  there  is  a  firm  layer  of 
mnective  tissue  passing  from  the  lower  border  of  the  jaw,  and,  laterally,  cov- 
ing the  stemo-mastoid  muscle.  This  layer  forms  the  so-called  connective- 
8Sue  capsule  of  the  submaxillary  gland. 

Between  the  various  fascial  layers  of  the  neck,  and  in  relation  with  the 
lood-vessels,  tlie  trachea,  and  the  esophagus,  are  certain  planes  of  loose  con- 
ertive  tissue,  the  primary  purpose  of  which  is  to  permit  that  free  mobility 
ecessary  to  enable  the  various  structures  to  move  easily  in  carrying  out  the 
implex  and  varied  motions  of  the  head  and  neck.  These  spaces  are  five  in 
umber:  First,  the  retrovisceral  space.  Second,  the  previsceral  space.  Third, 
le  space  for  the  vessels.  Fourth,  the  suprasternal  intra-aponeurotic  space. 
•"ifth,  the  capsule  of  the  submaxillary  gland. 

Virst. — The  retrovisceral  space  lies  between  the  pharynx  and  esophagus  in 
T^mt,  and  the  anterior  surface  of  the  spinal  column  behind.  Tt  begins  above, 
X  the  base  of  the  skull,  and  extends  downward  into  the  thorax,  as  far  as  the 
until  or  tenth  dorsal  vertebra.  Laterally  it  extends  outward  as  far  as  the 
heath  of  the  vessels.  Second. — The  previsceral  space  lies  between  the  ante- 
lor  surface  of  the  trachea  and  the  muscles  which  ascend  to  be  attached  to  the 
ivoid  Ixine,  it  is  covered  in  front  by  the  aponeurotic  layer  already  described ; 
xtends  downward  into  the  anterior  mediastinum  and  reaches  laterally  as  far 
» the  sheath  of  the  vessels.  The  sheath  of  the  vessels  on  either  side  forms  the 
oundary  between  the  anterior  and  posterior  space.  Third. — The  space  sur- 
ounding  the  great  vessels  is  very  important  in  relation  to  the  extension  of 
be  infiammator^'  processes  on  account  of  the  great  number  of  lymphatic  glands 
nd  channels  which  it  contains,  and  the  rather  firm  character  of  its  connective- 
issue  boundaries,  which  tend  to  limit  the  spread  of  infectious  processes,  so  that 
ley  rather  extend  within  the  sheath  itself  toward  the  mediastimnu  than  spread 
ito  the  surrounding  tissues.  Fourth. — The  suprasternal  space  extends  from 
16  sternum  upward  as  far  as  the  isthmus  of  the  thyroid.  Fifth. — The  suh- 
xaxillary  space  exists  because  the  submaxillary  gland  does  not  completely  fill 
16  submaxillary  triangle  formed  by  the  bellies  of  the  digastric  and  the  border 
f  the  jaw.  A  small  space  exists  both  in  front  of  and  behind  the  gland,  filled 
ifh  loose  connective  tissue,  containing  fat.  The  posterior  border  of  the  mylo- 
r'oid  muscle  extends  posteriorly  into  this  space.  The  space  is  bounded  out- 
irdly  by  a  dense  layer  of  connective-tissue  covering  in  the  gland,  and  extend- 
86 
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ing  from  the  border  of  the  jaw  to  the  hyoid  bone.  Internally  this  connecti^•^ 
tissue  layer  is  attached  to  the  wall  of  the  pharynx,  to  the  tonsil,  and  to  the 
sublingual  gland. 

The  important  facts  to  be  remembered  in  regard  to  these  spaces  are  that  th€ 
anterior  and  posterior  spaces — previsceral  and  retrovisceral,  respectively,  and 
the  space  surrounding  the  vessels — communicate  freely  below  with  the  thorax, 
and  thus  with  one  another.  Above  the  arch  of  the  aorta  the  trachea  passes 
backward  from  the  anterior  to  the  posterior  space,  so  that  an  infectious  process 
extending  down  the  trachea  may  find  its  way  into  both  anterior  and  posterior 
mediastina.  It  is  also  to  be  remembered  that  suppurative  processes  in  the  nedc 
may  extend  along  the  sheaths  of  both  vessels  and  nerves  downward  and  outward 
into  the  axilla.  The  platysma  and  the  skin  being  closely  attached,  and  form- 
ing together  a  firm  dense  layer,  afford  considerable  resistance  to  the  outbreak 
of  deep-seated  suppurative  processes  through  the  skin  in  the  lateral  regions  of 
the  neck. 

The  Lymph  Glands  of  the  Neck. — The  lymphatic  glands  of  the  neck  may  be 
divided  into  several  groups :  First — The  submaxillary  lymphaticSy  quite  nurae^ 
ous  and  scattered  throughout  the  tissues  of  the  submaxillary  triangle.  One 
or  more  is  usually  found  along  the  border  of  the  jaw,  and  a  number  exist  in  the 
loose  connective  tissue  between  the  jaw  and  the  mylohyoid  muscle.  A  few  are 
found  inside  the  capsule  of  the  gland,  but  not  in  the  gland  itself.  These  Ivm- 
phatics  receive  the  lymph  from  the  face,  from  the  interior  of  the  mouth,  the 
teeth,  the  jaw,  the  tongue,  and  the  pharynx.  Second. — The  submental  lymr 
phatics,  few  in  number.  They  lie  in  the  connective  tissue  beneath  the  chin. 
They  receive  the  lymph  from  the  lower  lip,  the  chin,  and  the  anterior  portion 
of  the  tongue,  and  are  frequently  the  first  glands  to  become  enlarged  in  can- 
cers and  other  infectious  processes  of  these  regions.  They  empty  into  the  sub- 
maxillary lymphatics.  Third, — The  superficial  cervical  lymph  glands.  These 
glands,  five  or  six  in  number,  lie  upon  the  surface  of  the  stemo-mastoid  muscle 
and  along  its  posterior  border.  They  are  covered  by  the  platysma,  and  receive 
the  lymph  from  the  skin  of  the  neck,  the  nape  of  the  neck,  and  the  external  ear. 
They  communicate  with  the  deep  chain  of  lymphatics.  They  are  often  en- 
larged during  the  early  stages  of  secondary  syphilis.  Fourth, — The  deef 
cervical  lymph  nodes  are  numerous,  fifteen  to  twenty  in  number.  They  extend 
along  the  course  of  the  great  vessels  from  the  base  of  the  skuU  down  to  the 
supraclavicular  fossa.  They  may  be  divided  into  an  upper  and  lower  set 
The  upper  glands  are  always  represented  by  one  or  more  nodes  lying  in  the 
bifurcation  of  the  common  carotid  artery.  They  receive  lymph  from  the  palate, 
the  nasal  fossae,  the  phar%Tix,  the  larynx,  the  tongue,  and  the  tonsils.  The 
more  posterior  glands  receive  lymph  from  the  interior  of  the  cranium,  the  dcq> 
muscles  of  the  neck,  and  the  lowest  portion  of  the  pharynx.  The  lower  set  d 
glands  lie  along  the  lower  portion  of  the  great  vessels  and  in  the  supraclavicnltf 
fossa  upon  tlie  scaleni  muscles  and  along  the  cords  of  the  brachial  plexus.  They 
receive  lymph  from  the  superior  chains  and  from  the  neighboring  skin  vA 
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from  tlie  trnc!it'a,  lowi-r  port  inn  i»f  the  Inrynx,  the*  esophagus,  and 
roid  gland.  They  conimiinicate  with  the  lymphatics  of  the  axilla  and 
f  walla 

Ivinphatie  vessels  after  leaving  the  lower  chain  unite  into  a  large  trunks 
■mpties  into  the  thoracic  dnet  on  the  left  side.  On  the  right  side,  into 
iphatie  duetns  communis,  or  directly  into  the  venous  circulation  at  the 
1  of  the  snhelavian  and  internal  jugular  veins.  The  stdioccipital  glands 
I.  the  origin  of  the  trapezius  uiUBele  and  receive  lynipU  from  the  occipital 
and  hack  of  the  head.  There  is  usually  one  gland  over  the  origin  of 
no-mastoid  Tmiscle*  This  r(x*(*ives  lymph  fmrn  the  posterior  part  of  the 
I  ear  and  neighhoring  jMirtion  of  the  &eal]y,  iiiul  empties  into  the  super- 
tmiii  of  lymphatics  in  the  neck, 

te  Snpptirative  Processes  of  the  Heck. — The  acute  sujipurative  prrfcesaes 
neck  occur  most  commonly  during  childiiood,  adoleseenc*e,  and  early 
if e— ^caries  of  the  teeth,  infectious  procoBses  in  the  mouth,  the  jaws, 
integmnent  of  the  head  ami  face  heing  more  frequent  during  the  first 
^ears  of  life  than  later.  While 
ippnrati^'e  processes  show  every 
variation  in  intensityj  they  are, 
majority  of  cases,  localized  ratlicr 
reading  infections,  and  common- 
in  the  formation  of  an  abscess 
han  in  a  spreading  phlegmonous 
They  affect,  in  a  large  pro- 
of easea,  the  submaxillary  re- 
urther,  the  loose  connect!  vc^t  is- 
sues already  indicated,  ^lany 
e  abficessea  arise  from  lymph 
either  snperficial  or  deep,  as  the 
if  infection  of  the  lymph  chsin* 
ding  to  the  gland,  from  the  most 
eaU3es.  In  children  especiallVj 
dfection  through  carious  tc^th 
ipurative  periostitis  of  the  jaw, 
tly  from  infection  of  the  mucous 
,ne  of  the  mouth  and  the  tonsils. 
adary  infections  in  the  course  of 
ifectiona  diseases — the  exanthe- 
T^hoid,  diphtheria,  etc.  Further, 
esnlt  of  infection  of  the  salivary 
under  similar  conditions;  also  as  the  result  of  cutaneous  infections 
ig  eczema  of  the  face  and  scalp,  furuneulo'^is,  and  pediculosis  capitis, 
have  already  indicated  the  course  and  symptoms  of  ahj^cpss  and  of 
in/lamnmlion  m  Ike  mihmaxlHaiy  retjion  under  Diseases  of  the 
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Sttlivary  Glanck.     IT  ere  it  may  lie  addetl  that  in  tbe  inajority  of  cnsm  tk 
proeesj^  lies  outside  the  itielosiiig  fibroim  envelope  of  the  submaxillary  glaj^J 
itself,  and  rims  its  cotirse  a  a  an  acute  aW^Ofts^  f^ivinj^  jierfeetly  plain  imlinttinn^ 
of  its  character  without  grave  constitiitional  disturbanee,  and  finally  brfuitn^ 
through  the  skin  if  not  inciaeA    If  the  infection  is  confined  wUhin  the  fhrum 
envelope  of  the  gland,  the  signs  antl  symptoms  of  a  grave  eonstirutional  mi 
loeal  infect  ion  are  imich  tiiorL*  marked.     The  pnKt^Rs  often  takes  on  a  slougliin^ 
and   gangrenoim  chanieten      The   submaxilliiry  gland   its^plf  usually  remsiim 
intact,  the  purulent  or  necrotic  inflaumiation  being  confined  to  tlie  surronmiinj 
conneetive  tissues.     The  mucous  memi^rane  of  tlie  month,  pharynx,  and  larynx 
are  often  infiltrated  and  edematous*     Inability  to  oi>en  the  mouth,  dithciiiiv  m 
swallowing,  speaking,  and  severe  dyspnea  may  l>e  present.     The  head  is  WJ 
rigidly  l>ent  toward  the  affected  side.     Salivation  and  a  fetid  odor  of  the  Wnth 
are  nmrked*     In  untreated  cases  death  may  occur  in  a  few  days  from  st^jrfic 
poisoning.      (With  all  the  attending  symptoms  characterizing  tbta  eoadithm. 
see  Septicemia.)   The  Streptococcus,  or  Stapbylococctis  pyogenes  aureus,  orii4» 
or  one  or  other  of  these  with  the  Pneumococcns  or  Bacilhjs  cnli,  may  be  foumi 
in  cultures  from  the  pus.     Increase  in  the  large  pol^^Tiuclear  leucocytes  if  v^\v- 
cially  marked.     In  some  c^ses  death  may  occur  fnum  asjihyxia  due  to  <^Vini 
of  the  glottis.     The  local  s^igns  are  easiW  di8tinguis!icd,  the  whole  npfter  part 
of  llie  neck  on  one  side  is  hard,  tender,  painful,  and  greatly  swollen,    Tlw^ 
tongue  is  forced  upward  against  the  roof  of  the  mouth.     The  skin  iiiav  li« 
normal  in  color  early  in  the  disease;  biter  it  becomes  redj  or  dtiep  mahegaaj^fv^l 
as  the  infection  approaches  the  skin  surface. 

Abscesses  at  the  Angle  of  the  Jaw. — Abscesses  at  the  angle  of  the  j*^ 
occasionally  rK^cur  fntm  infectious  pnx^ci^gc^s  connected  with  the  posterior  tnol^s^ 
teeth*  The  most  notalFle  syiiiptoni,  other  than  tliat  of  an  acute  ahdcei8|  tspwa 
silts  of  inability  to  ojK?n  the  month. 

Abscesses  of  the  Submental  Lymph  Nodes. — Absce-ssea  of  the  subiBOSl 
tal  lymjdi  ufides  may  oec^nr  from  infection  of  the  lips,  the  ehin^  the  floor 
tlie  mouth,  jind  front  of  the  tongue.  The  resulting  al>scc»ss  foruis  n  tender,  tf'^^ 
prominent,  sometimes  fluctuating^  swelling  under  the  chin,  and  remaini  I 
ized  withont  tending  to  spread  widely. 

Abscesses  Arising  in  the  Deep  Lymph  Nodes  of  the  Nech — Al 
arising  in  the  deep  lymjjh  nodes,  notably  in  the  glands  of  the  upper  ^t  wW 
lie  near  tlje  bifurcation  of  the  carotid,  are  less  conuium  than  thof^  in  the  sm 
maxillary  region.  They  occur  from  siujilar  kin<ls  of  infection,  during  cr^ 
valescence  from  the  exanthemata^  esi^ecially  scarlet  fever,  from  carioTL9  tfrt", 
mastoiditis^  inflammation  of  the  middle  ear,  infectious  procesaea  of  the  tiA«^ 
ozenaj  stouuititis,  etc. 

The  infection  is  characterized  by  general  symptoms  of  sepsis  and  by  t3( 
formation  of  a  brawny,  hard,  tender,  painful  swelling,  which  lies  hwrn.  1 
the  sterno-mastoid  and  raises  that  muscle  from  its  normal  jiosition.  Tht 
is  inclined  toward  the  affected  side.     The  inflammatAiry  infiltration  idtm 
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ends  to  the  interior  of  the  mouth  and  pharynx,  and  produces  the  symptoms 
ilready  described.  The  process  may  end  in  resolution;  usually,  an  abscess 
forms  which  may  point  at  the  anterior  or  posterior  border  of  the  stemo-mastoid, 
>r  perforate  the  deep  fascia  and  spread  up  and  down  the  neck  beneath  the 
platysma.  In  some  cases  the  pus  travels  down  in  the  sheath  of  the  vessels 
and  into  the  axilla,  iii  others  downward  into  the  mediastinum  with  the  pro- 
duction of  fatal  suppuration,  or  septic  pleuritis,  or  pericarditis,  or  pyemia,  and 
death  from  general  sepsis.  Occasionally  such  an  abscess  may  rupture  into  the 
pharynx,  or  more  rarely  into  the  trachea.  One  of  the  less  common  results  of 
these  abscesses  is  ulceration  and  perforation  of  the  walls  of  the  blood-vessels 
writh  fatal  hemorrhage ;  any  one  of  the  important  arteries  of  the  neck  may  be 
opened  in  this  way.  If  the  abscess  is  already  open  outwardly,  the  bleeding  is 
external.  If  not,  then  internal  into  the  abscess  cavity,  into  the  mediasti- 
aum,  pleura,  pericardium,  etc.  When  the  septic  process  involves  the  wall 
of  a  vein,  septic  thrombosis  of  the  vein  results,  with  its  attendant  danger  of 
pyemia. 

In  operating  upon  these  cases  it  is  tlie  duty  of  the  surgeon,  when  the  char- 
acter of  the  infection  is  severe  and  shows  a  distinctly  progressive  tendency,  to 
make  such  incisions  as  wnll  render  any  further  burrowing  and  extension  of 
the  process  from  retention  of  pus,  or  from  the  existence  of  a  dejx?ndent  pocket, 
or  from  imperfect  relief  of  tension  absolutely  impossible.  To  illustrate  what 
I  mean,  I  may  say  that  in  bad  cases  of  this  sort  I  have  sometimes  made  a 
cnrved  incision,  convex  downward,  beginning  near  the  middle  line,  beneath 
the  chin  and  crossing  the  level  of  the  hyoid  bone  to  end  beneath  the  ear,  and 
joined  it  near  its  middle  by  an  incision  extending  downward,  parallel  to  the 
8temo-mastoid  muscle,  ending  at  the  clavicle;  the  infiltrated  area  was  thus 
opened  throughout  its  entire  lengtli,  and  all  danger  of  pocketing  and  tension 
was  relieved.  The  resulting  scars  have  not  been  disfiguring,  and  the  operation 
kas  been  followed  by  immediate  relief  of  threatening  symptoms.  When  the 
pus  burrows  into  the  axilla,  local  pain,  swelling,  and  edema,  pain  on  raising 
the  arm,  etc.,  will  be  present.  Sometimes  fluctuation  may  be  detected  above 
and  below  the  clavicle.  But  in  the  diagnosis  of  all  these  deep-seated  purulent 
processes,  the  local  signs  are  usually  those  of  a  boardlike,  dense  infiltration. 
Fluctuation  is  usually  a  sign  developed  later,  if  at  all,  and  one  for  which  no 
good  surgeon  waits  before  making  suitable  incisions. 

Abscesses  in  the  Supraclavicular  Region. — Abscesses  in  the  supraclavi- 
cular region  may  originate  in  the  lymph  nodes  of  that  region,  or  develop  as 
an  extension  of  the  processes  just  described.  They  may  break  through  the 
deeper  fascial  planes  and  appear  as  fluctuating  abscesses  beneath  the  platysma, 
or  burrow  in  one  or  other  of  the  directions  already  indicated.  It  is  to  be 
remembered  that  an  early  diagnosis  and  appropriate  treatment  in  all  these 
awes  is  of  the  utmost  importance,  since,  in  many  instances,  the  inflammatory 
iroeess  is  distinctly  circumscribed  and,  if  o])eued  early,  will  remain  so.  If, 
a  the  other  hand,  temporizing  measures  are  used,  the  dangers  of  a  spreading 
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septic  process  are  very  great.  In  the  absence  of  fluctuation,  a  point  of  extreme 
local  tenderness  in  the  hard  and  swollen  area,  a  center  of  intense  redness  which 
shades  oflF  into  the  surrounding  skin,  a  localized  doughy  condition  in  the 
center  of  a  hard  infiltrated  mass,  are  good  guides  for  the  knife. 

Retropharyngeal  Abscess. — Suppuration  in  the  retrovisceral  space,  be- 
tween the  pharynx  or  esophagus  and  the  anterior  surface  of  the  bodies  of  the 
vertebra?,  accurs  as  an  acute  process  less  commonly  than  in  the  other  spacer 
It  is  more  common  among  infants  and  children  than  among  adults.  The 
infection  occurs  as  the  result  of  wounds  of  the  pharynx  and  esophagus,  from 
ulceration  caused  by  the  pressure  of  a  foreign  body,  as  a  complication  of  the 
exanthemata,  notably  scarlet  fever  in  young  infants  between  one  and  three 
years  old.  Such  an  abscess  may  also  follow  diphtheria,  erysipelas,  or  any 
ulc*erative  process  of  the  throat.  The  infection  may  take  place  through  the 
lymphatics  of  the  pharynx  or  of  the  nasal  fossa?.  Very  often  the  process 
originates  in  the  lymph  nodes  at  the  level  of  the  second  or  third  cervical  ve^ 
tebra.  The  pus  collects  between  the  posterior  wall  of  the  pharynx  and  the 
spinal  column,  and  may  spread  downward  into  the  posterior  mediastinum,  more 
rarely  into  the  sheath  of  the  great  vessels,  occasionally,  thence,  into  the  axilla 
or  toward  the  surface  either  in  front  of  or  behind  the  stemo-mastoid.  Still 
more  rarely  in  the  parotid  region. 

The  signs  and  symptoms  of  acute  retropharyngeal  abscess  are,  in  addition 
to  the  constitutional  symptoms  of  sepsis,  due  largely  to  the  mechanical  inte^ 
ference  with  swallowing  and  breathing  caused  by  the  bulging  forward  of  the 
posterior  pharyngeal  wall.  There  is  pain  in  the  back  of  the  throat  If  the 
abscess  is  high  up  in  the  pharynx,  the  patient  breathes  through  the  opened 
mouth  on  account  of  the  closure  of  the  posterior  nares  by  the  pharyngeal 
tumor.  During  sleep,  if  the  mouth  closes,  an  attack  threatening  death  from 
asphyxia  may  occur.  There  is  increasing  difficulty,  and  finally  inability  to 
swallow.  Speech  is  interfered  with,  the  voice  is  thick  and  of  a  nasal  quality. 
There  is  gradually  increasing  dyspnea.  The  head  is  held  immovable  and  a 
little  extended.  External  inspection  and  palpation  may  reveal  tenderness, 
swelling,  and  infiltration  on  one  or  both  sides  of  the  neck  behind  the  an^ 
of  the  jaw,  or  in  the  submaxillary  region,  or  lower  down.  In  adults  inspection 
of  the  throat  will  show  a  bulging  of  the  mucous  membrane  of  the  pharynx, 
either  median  or  more  marked  on  one  side,  the  mucous  membrane  may  he 
smooth,  shining,  and  red,  or  red  and  edematous,  or  normal  in  appearance. 
Inspection  through  the  mouth  is  difficult  or  impossible  in  infants,  and  the  most 
important  diagnostic  signs  are  to  be  recognized  by  palpation  of  the  pharynx 
with  the  forefinger  introduced  into  the  mouth.  The  bulging  of  the  posterior 
pharyngeal  wall  forward  is  thus  easily  detected,  and  usually  fluctuation  as  ^H- 
If  these  abscesses  burst  into  the  pharynx  death  may  occur  from  aspiration  of 
pus  into  the  tracliea  and  asphyxia,  or  later  on  from  septic  pneumonia.  If  the 
abscess  approaches  the  skin  surface  it  will  give  corresponding  signs — i.  e.,  infil- 
tration, induration,  tenderness,  sometimes  redness  of  the  flkin  and  fluctuation. 
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Infection  of  the  mediastinuin  will  produce  the  symptoms  of  fatal  sepsis,  or 
parulent  pleuritis,  or  pericarditis,  as  the  case  may  be. 

Chronic  Abscesses  of  the  Retropharyngeal  Space. — Chronic  abscesses  of 
the  retropharyngeal  space  are,  for  the  most  part,  due  to  tubercular  caries  of 
the  bodies  of  the  cervical  vertebrae.  They  will  be  discussed  under  the  diseases 
of  the  spine. 

Clironic  Inflammations  of  the  Neck. — Chronic  inflammations  of  the  neck 
are  most  often  caused  by  tuberculosis  and  other  chronic  inflammations  of  the 
cervical  lymph  nodes,  by  syphilis,  and  actinomycosis.  Certain  other  affections 
vill  also  be  considered. 

Actinomycosis,     (See  Actinomycosis.) 

Inflammatory  Hyperplasia  of  the  Cervical  Lymph  Nodes. — During  the  early 
years  of  life  up  to  the  tenth  year,  catarrhal  inflammations  of  the  mucous  mem- 
brane of  the  nose  and  throat,  tonsillitis,  caries  of  the  teeth,  furuncles  and  small 
abscesses  of  the  face,  inflammations  of  the  ear,  the  acute  exanthemata,  irrita- 
tions and  infections  of  the  skin,  and  of  the  face  and  scalp  are  exceedingly  fre- 
quent. After  this  age  their  frequency  gradually  diminishes  until  adult  life, 
when  they  are  notably  less  common  than  during  childhood.  As  the  result  of  these 
external  irritations  there  occur  infections  of  the  cervical  lymph  nodes  of  various 
kinds  and  degrees.  In  many  instances  the  infection  is  caused  by  pus  microbes  in 
sufficient  number  and  virulence  to  produce  suppuration  of  the  gland  tissue  and 
a  localized  abscess,  as  already  described.  In  otlier  instances  the  process  stops 
short  of  suppuration,  the  tenderness  of  the  gland  disappears,  but  the  gland 
ronains  enlarged  for  some  time,  or  even  permanently.  In  still  other  cases  no 
acute  inflammation  precedes ;  in  the  presence  of  some  chronic  source  of  irrita- 
tion one  or  more  lymph  nodes  become  painlessly  and  chronically  enlarged.  In 
any  of  these  cases,  a  removal  of  the  source  of  irritation  or  infection  may  be 
followed  by  a  gradual  diminution  in  the  size  of  the  gland  until  it  regains  its 
normal  size.  This  condition  of  the  lymph  nodes  is  known  as  inflammatory 
liyperplasiay  and  such  glands  possess  the  following  characters:  They  vary  in 
size  from  that  of  a  pea  to  a  hazelnut ;  they  are  of  moderately  firm  consistence, 
neither  very  hard  nor  very  soft ;  they  are  neither  tender  nor  painful ;  they  are 
freely  movable ;  they  do  not  tend  to  increase  in  size  nor  to  undergo  degenera- 
tive  changes  of  any  sort  They  give  rise  to  no  symptoms,  except  possibly 
deformity,  and  would  be  of  no  particular  surgical  interest  were  it  not  for 
the  fact  that  it  is  not  always  easy  to  distinguish  them  from  lymph  glands  the 
seat  of  tuberculosis  before  the  latter  have  undergone  degenerative  changes.  If, 
in  the  presence  of  some  local  source  of  irritation — a  carious  tooth,  pediculosis 
capitis,  hypertrophied  tonsils,  an  eczema  of  the  nose  or  the  ear,  etc. — ^we  find 
one  or  more  lymph  nodes  enlarged  in  a  child's  neck  without  local  pain  or  ten- 
iJerness,  we  must  try  to  distinguish  between  these  two  conditions — simple  in- 
kmmatory  hyperplasia  and  tnherrulosis.  If  we  remove  the  local  source  of 
rritation  and  the  gland  grows  smaller,  or  disappears,  or  remains  entirely 
descent  for  some  time,  it  is  probably  not  tuberculosis.     If  it  grows  larger. 
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or  if  other  glands  become  enlarged,  or  if  the  gland  softens  or  hecNimes  atilipn 
to  the  surrountling  stmetnreSj  it  is  usiiallj  due  to  tuberculosis.     In  east' 
doubt,  it  is  far  better  to  remove  one  or  more  glands  for  ins|>eetion  an<l  nm 
seopic  examination  and  settle  the  diagnosis  onee  and  for  allj  so  that  tlie  glanJ 
if  tulierenhir,  uuiy  he  pn^iuptly  reuiovod. 

!rEbercnlosis  of  the  Lymph  Glands  of  the  Keck, — ^Tuljercnlosis  of  the  lynip 
nodes  is  one  of  the  most  frequent  formB  of  tuhorcuhir  disease,  and  the  lyiitj] 
nodes  of  the  neck  are  the  seat  of  the  process  in  about  ninety  per  cent  of  lya 
phatic  tubercular  infections.  The  disease  is  most  frequent  between  the  fifim 
and  thirtieth  years  of  life^  but  may  octnir  at  any  age.  An  hereditary  tcadenqj 
to  tnbercular  infection  is  present  in  a  eonsiderable  proportion  of  cases.  Ba4 
hygienic  surroundings,  iuijuviper  f^Hid,  ov(Tt*ro\vding,  overwork,  etc,  cause  tb 
disease  to  be  much  more  fixupient  iiuiong  the  jH>or  than  among  the  wc]l-l< 
A  considerable  proportion  of  those  who  suffer  from  tubercular  glands  of  ih 
neck  die  of  puluionary  phthisis,  or  from  acute  gi^neral  miliary  tuberciilo'iia 
Infection  takes  place  thr<ingh  the  mucous  membrane  of  the  throat,  mouth,  aa 

nose^  or  through  the  integumpat  ■ 
the  face  and  neck.     A  less  conmt<>n 
avenue  is  through  the  muc*oug  mvt\ 
hnme  of  tlie  bronchi,  causiag  tii^ 
b(Tculosis  of  the  hroBchial  gkaib 
and  an  ascending  infection  to  tlie 
cervical  lyuiph  nixies,     t'^tiually  the 
infection  advancers  do^-nward  imn 
the    upper    to    the    h>\ver   cc^nicMl 
glands,     Carions  teeth  and  the  t<m-^ 
sils  are  thought  to  be  the  two  mo 
common   avenues   for   the  entranc 
of  tubercle  bacillus  in  these  cm 
Hypertrophicd   tonsils    are  know 
to  bo  the  home  of  the  tubenle 
cillns  in  many  instances.     Trifl'm 
lesions    of    the    skin    and    nuu-ou 
membrane  of  all  kinds  afTord  ni 
avenue  of  entrance  for  the  bacilli 
whence  they  reach  the  lymph  node 
and  under  favorable  local  and 
eral  conditions  are  enabled  to . 
and  til  rive.     The  acute  infe(»tioii 
diseases  of  childhood — typhoid,  <*tt 
— all  predispose  to  the  occurrence  of  tubercular  infections.     Primary  tul 
ciilar  ulcerations  of  tlje  skin  or  mucous  nieudirane  mav  lie  followed  bv  tnWr*i 
lar  infe<^tiou  of  lymph  nodes,  hut  such  an  o(*currence  is  rare  in  com  pans 
with  the  Bumher  of  cases  in  which  the  bacillus  leaves  na  trac«  at  its 


Fia.  193. — TuBEHCULors  LYMru  Nodes  or  the 
Neck,  Skowtwo  pERiGLAh-^nuLAR  Ikftltration. 
(New  York  Hnspital,  aen^icr  of  Dr.  Murray.) 
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^  but  firi^t  ruakea  its  presence  evident  in  the  lymph  nodes.  The  disease 
•et  one  gland  or  one  group  of  glands,  or  several  groups  on  the  same 
on  lK>th  sich^s  of  the  neck.     Tlie  infect  ion  uuiy  slowly  truvel  from  one 

another  until  many  are  involved,  or  an  eJitirc  group  may  be  infected 

Clinically  the  disease  prc- 
elf  in  a  nuniher  of  types; 
■acters  of  each  are^  how- 
ten  combined  in  the  same 
e  may  distinguish  (I)  cases 
I  the  infection  remains*  con- 

the  gland  tissue  proper; 
5C3  in  which  the  infection 
to  the  fjcriglanchdar  tissues* 
is  I,  Ctises  in  tvhich  ihe 
I  Krmahis  Confined  to  the 
Tissue  Proper. — *In  some 
s  infection  is  confined  to  a 
and,  or  to  a  small  group  of 
md  the  clinical  picture  will 
[>Tding  to  tlie  activity  of  the 
Eir  process.  The  glands  in 
r  part  of  the  neck  are  often 
of  the  disease;  t!ie  suhtnax- 
don  at  the  aniile  of  the  ]a\\% 
le  chin,  in  front  of  the  ear^ 
ifiTotid  gland^  or  in  the  su- 
nilar  fossa.     The  tumor  is 

or  ovoid,  painless  and  in- 
'^  moderately  firm,  movohlc,  and  may  be  as  large  as  a  hajielnut^  seldom 
lan  a  walnut;  careful  examination  will  often  detect  other  smaller  glands 
mie  region.  It  may  Ik?  stated  liere,  as  a  matter  of  general  experience, 
m  operation,  the  nuiul>er  of  glands  involved  will  almost  always  be 
lore  numerous  and  their  distribution  more  extensive  than  could  be 
ie<l  by  external  palpation*  The  superficial  glands  alone  are  felt.  At 
ation  many  glands  are  found  to  be  involved.  The  surgeon^  therefore, 
8  incisions  accordingly,  and  makes  his  cut  in  such  a  direction  that  it 
"reely  enlarged  should  occasion  require.  Infection  of  an  entire  group 
is  is  nnich  more  eouuiion  than  that  of  a  single  gland.  A  conglomerate 
enlarged  ghmds  can  then  Iw?  distinguished  movable  on  the  surrounding 
ad  of  varialde  size  an<l  shape,  of  hard  or  s<tft  consistence,  occupying 
rt  of  the  neck*  The  indivitlual  gluuds  cim  often  l)o  distinguished,  Tn 
fid  not  uncommon,  cases  scn^cra!  groups  of  glands  on  one  or  both  sides 
teck  will  form  masses  or  chains  of  glands,  often  of  considerable  size, 
irked  deformities. 


Fig,  1M  — TiTBERcuLOtrii  Lymph  Nodf^r,  Df.fi*  Ceh- 
vicAi*  Chain  beneath  the  SrEHNOMJVSToiu  Mos- 
ct B .     (  Au  thor'a  col  lectioti . ) 
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The  hisiory  is  of  the  slow,  or  rather  rapid,  or  in  terra  ittent  mcneaae  in  $1^/^^ 
in  one  set  of  glands  after  another,  extending  over  months  or  years.  The  glizifia 
are  painless  and  insensitive.  Pressure  sjniptonis  are  usually  wanting.  In  ti^ 
majority'  of  cases  the  general  liealth  is  not  seriously  interfered  with;  the 
patients  may  appear  to  be  in  fair  general  health  or,  on  the  other  \m4^ 
they  may  he  more  or  less  anemic.  If  pulmonary  phthisis  or  other  trilitr 
ciilar  lesion  coexists,  it  will  produce  its  own  symptoms.  There  i^,  hom^r, 
a  certain  set  of  eases  where  many  glands  are  successively  involved,  and  uiih 
ally,  also,  glands  in  other  regions  than  the  neck — ^tlie  a.xilla?,  groins,  mn^ 

peritoneal  glandi*,  rtr.— in 
which  the  patients  have 
from  time  to  time  utijclyi 
fff  hi^rh  fever,  lasting  fur 
(hiys  or  week 51.  The*  m 
tlje  enses  in  wliich  thecouf^ 
of  the  eonditie>n  is  that  ijf 
Ilodgkin's  disease^  with  1 
fatjil  issue,  as  alrcJiJy  (J^ 
seriljt*d. 

Differential  Dk^mi 
— Tuberculous  glandi  of 
the  neek,  however  extensiTp, 
may  be  diffen^utiatwl  fmm 
leiikeniia  by  an  exjamiui* 
tion  of  the  blood;  inm  pri^ 
niary  sarcoma  of  the  ImjA 
glands  by  bacterio^iat! 
examination  of  the  esn^d 
glands,  and  inocidation  4 
susceptible  aninjak  The 
]>athological  lesions  imnA 
in  these  generalised  tni^ 
culons  lymph  nodes  vary  much  in  different  cases.  There  may  Iw  di*m' 
guinhed: 

A.  A  purely  hyperplastic  form^  most  common  in  the  eaae^  runjitig  tfcc 
course  of  an  acute  fatal  pseudoleukemia.  The  glands  are  enlarged  and  4 
moderately  firm  consistence;  on  section  they  appear  as  a  simple  incrww*  rf 
gland  tissue^  and  sliow  neither  tiilKreles  nor  caseation,  Under  the  njicro§rr(jf 
evidence  of  tnWreiilosia  is  nsually  wanting,  although  in  some  cases  tate 
bacilli  may  he  found  in  small  numbers.  Inoculation  of  animals  with  dirt'lj 
dular  substance  is  usually  necessary  to  estalilisli  the  diagnosis,  Thc^'  rnpi 
growing  hyperplastics  K^mph  nodes  differ  in  no  way  under  the  micni«c*»pfw 
primary  lympboBarcoma,  and  it  must  be  confessed  that  fit  present  the  putbili 
of  these  conditions  is  still  obscure. 


Fio.  195. — ■TirhKRcrLOsis*  iifthe  I^ymph  >;orjFH  of  the  Neck, 

PehIGLAJSIDVLAR  InFIT  I  II  VI  ins  ^>lj  UlrFt:SIv  A&BCE18S  IN- 
VOLVING TME  DcEP  <..%!.  1 1^  K-TmsuE  Plj^neb  of  tbe 
NecJC.     (New  York  Ht^bpUiU,  fcirvice  of  Df,  F.  W\  Murmv) 
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B.  Hyperplastic  inflammation  of  the  glands  with  the  formation  of  larger 
or  smaller  tubercles.  The  glands  are  enlarged  or  normal  in  size.  Upon  the 
grayish-red,  cut  surface,  larger  or  smaller  grayish  dots  or  areas  can  be  dis- 
tinguished, sometimes  occupying  a  considerable  part  of  the  gland.  Under  the 
microscope  they  are  recognizable  as  tubercles  and  areas  of  tubercular  granu- 
lation tissue.    Bacilli  are  few  in  number. 

C.  Caseation.  Degenerative  changes  take  place  in  the  tubercle  tissue,  and 
produce  caseous  areas  in  the  gland.  These  may  be  large  or  small,  of  pinhead 
size,  or  may  occupy  the  entire  gland ;  of  firm,  soft,  and  crumbly,  or  fluid  con- 
sistence. Such  caseous  areas  may,  after  a  time,  undergo  calcification.  The 
color  of  the  caseous  areas  is  yellow,  yellowish-white,  or  white.  If  fluid,  the 
microscopic  appearances  will  be  that  of  a  liquid  containing  abundant  fat  drops, 
fatty  and  granular  degenerated  cells,  and  granular  detritus.  Tubercle  bacilli 
are  few  in  number.     Inoculation  of  sus^ceptible  animals  produces  tuberculosis. 

Class  II.  Cases  in  which  the  Infection  Extends  to  the  Periglandular 
Tissues. — In  these  cases  the  capsule  of  the  gland  is  at  first  thickened,  and  later 
forms  adhesions  to  the  surrounding  structures  of  whatever  kind.  Sooner  or 
later  perforation  of  the  capsule  takes  place,  and  the  broken-down  tuberculous 
material  is  poured  into  the  surrounding  tissues.  Thus  diffuse  tuberculous 
inflammations  may  occur  in  the  connective-tissue  planes,  or,  what  is  more 
common,  the  infection  advances  toward  the  surface  with  the  formation  of  a 
tuberculous  abscess.  The  skin  at  first  becomes  adherent,  then  infiltrated,  livid 
in  color,  thinned,  and  finally  ruptures,  giving  escape  to  tuberculous  cheesy 
material  and  fluid  resembling  pus  in  appearance.  There  is  left  behind  a  cavity 
lined  by  velvety  tubercular  granulation  tissue  or  caseous  material.  The  skin 
edges  of  the  opening  are  thinned  out  and  undermined,  red  or  blue  in  color. 
Snch  an  orifice  may  increase  in  size  by  ulceration,  and  remain  open  indefinitely, 
or  gradually  heal  down  to  a  tuberculous  sinus,  or  after  a  time  heal  entirely, 
leaTing  behind  a  depressed,  puckered  scar,  often  with  radiating  bars  of  cica- 
tricial tissue  around  its  circumference.  In  many  cases,  after  the  skin  is  per- 
forated, pale  fungating  granulations  sprout  from  the  edges  of  the  orifice,  pro- 
ducing the  characteristic  appearances  of  a  tuberculous  sinus. 

Infection  of  the  periglandular  tissues  with  pyogenic  microbes  is  not  an  un- 
common accident  either  before  or  after  perforation  of  the  skin.  If  the  infection 
takes  place  before  the  skin  is  involved,  the  course  of  the  infection  is  that  of 
an  acute  abscess  of  the  neck,  and  the  diagnosis  may  only  be  made  when,  upon 
incising  the  abscess,  caseous  masses  escape.  Such  infection  may  be  curative ; 
the  tuberculous  focus  may  be  entirely  cut  off  from  the  surrounding  tissues  and 
appear  as  an  entire  gland,  or  as  caseous  material  in  the  discharge  from  the 
abscess,  to  be  followed  by  complete  healing  of  the  cavity.  In  other  cases  the 
pus  infection  renders  the  condition  worse;  the  acute  abscess,  after  incision, 
leaves  behind  a  tuberculous  cavity.  As  the  result  of  the  periglandular  infil- 
tration, the  glands  become  matted  together  with  firm,  fibrous  tissue,  and  these, 
with  the  infiltrated  surrounding  tissues,  form  firm,  immovable,  hard  tumors. 


556  THE  NECK 

sometimes  of  large  size.  In  unfavorable  cases  all  the  stages  of  the  disease  maj 
be  found  present  in  the  same  case — isolated  glands,  glandular  conglomerates, 
abscesses,  sinuses,  tubercular  ulcerations,  scars,  and  areas  of  pus  infectiwi 
When  the  glands  soften  and  the  rupture  takes  place  into  the  deeper  tissues, 
the  infection  may  travel  downward  in  the  connective-tissue  planes  and  come 
to  the  surface  as  a  cold  abscess  above  the  clavicle,  on  the  chest  wall,  or  in  the 
axilla. 

It  is  only  in  rare  cases  that  symptoms  of  compression  of  the  trachea,  esoph- 
agus, or  of  nerve  trunks,  with  the  production  of  neuralgias,  attends  tubercular 
glands  of  the  neck,  even  though  the  masses  are  of  large  size.  As  a  general  rule, 
the  diagnosis  of  tuberculous  glands  of  the  neck  is  easy.  Simple  inflammatoij 
hyperplasia,  as  already  indicated,  is  not  of  a  progressive  character.  Malignant 
lymphoma  tends  to  grow  steadily  larger;  the  individual  glands  are  of  lai^ 
size;  periadenitis  and  abscesses  are  wanting;  glands  in  other  regions  are  usually 
soon  involved.  From  cystic  tumors,  tubercular  lymphoma  can  be  diflFerentiated 
by  the  use  of  an  aspirating  needle.  In  all  cases  of  doubt  the  removal  of  a  gland 
will  usually  aid  in  the  diagnosis. 

Syphilis  of  the  Cervical  Lymph  Glands. — Syphilis  of  the  cervical  hmph 
glands  may  occur  in  all  the  stages  of  the  disease.  Since  chancre  is  most  com- 
mon on  the  lips,  tongue,  tonsils,  and  face  rather  than  on  the  skin  of  the  neAf 
the  glands  in  the  upper  part  of  the  neck — submental  and  submaxillary— are 
usually  involved.  They  coexist  with  the  chancre,  and  are  usually  remarkably 
large  and  hard.  In  secondary  syphilis  the  glands  of  the  neck  are  uniformly 
enlarged.  The  superficial  glands  along  the  stemo-mastoid,  at  the  base  of  the 
mastoid  process  and  at  the  insertion  of  the  trapezius,  are  usually  palpabfe 
The  glands  are  hard  and  insensitive,  movable,  and  vary  in  size  from  a  pea  to 
an  almond.  Other  signs  of  syphilis  are  present.  Quite  rarely  a  gumma  may 
form  in  the  submaxillary  region  as  a  slowly  growing,  movable,  painless  tumor, 
which  finally  softens  and  ulcerates.  The  early  diagnosis  is  often  difficult,  and 
depends  largely  upon  the  effects  of  iodid.  I  have  recently  seen  a  gumma  be- 
neath the  sterno-mastoid  which  closely  resembled  a  broken-down  tubercular 
lymph  node. 

Under  the  title  HodgTcin's  Disease  we  have  already  discussed  the  diagnosis 
of  malignant  lymphoma  or  pseudoleukemia. 

Primary  Sarcoma  of  the  Lymph  Glands — Lympho-sarcoma. — There  remains  to 
be  considered  under  primary  affections  of  the  lymph  glands  primary  sarcoma 
of  the  lymph  glands — lympho-sarcoma.  The  new  growth  begins  in  a  lymph 
gland ;  the  gland  increases  in  size,  and  forms  at  first  a  soft,  movable,  rounded 
or  oval  tumor.  On  section  it  may  differ  in  no  particular  from  an  ordinary 
hyperplastic  lymph  node.  Microscopically  the  picture  is  that  of  a  round-oelkd 
sarcoma,  usually  with  a  fine  intercellular  reticulum.  In  other  cases  combina- 
tions occur  with  spindle  cells  or  other  forms  of  sarcoma  cells.  C/intcafly  thft 
growth  is  characterized  by  a  rather  early  perforation  of  the  capsule  and  infil- 
tration of  the  surrounding  structures ;  a  large  tumor  is  rapidly  formed,  wWA 
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increase ing   pressure   symptuiiis   upon   IflinHl-vesselsj   iierve.^,   esophagus, 
X,  ami  tniclua.     Tlic  ^khi  is  mvolvcel  after  a  time;  rileenitioii^  tlie  for- 

of  fimgoifl  growtfm,  heuiorrhiigej  infeetiuUj  and  ^loiigliing  uf  the  tunic>r 
ite  among  tht*  events  of  the  later  stages  of  the  ilisea.^e.  The  other  lymph 
iBiiaUy  remain  unaffected,  but  secondary  tumors  often  form  in  tlie  vicin- 
d  may  beeome  fused  with  the  parent  tumor.  The  disease  is  rapidly 
life  ifi  rarely  prolonged  for  more  tluin  a  year  or  t^vo  from  the  appear- 
:  the  tumor.  Death  oceur^  fnmi  pret^snre  on  the  traehua  ami  esophagus, 
lemonrhage,  from  inva- 
the  internal  jtigxilar  wiHi 
tbronibosis.  Metastai^cv^ 
rm  in  the  Uin^^  ete>,  if 
lent  survives  for  a  suffi- 
me. 
mdarf  CarcinomatoBS  In- 

of  the  Lymph  Hodes  of 
Vs  alreiidy  ni>ted  in 

[aces  in  this  brM>k,  sec- 

glandular  tumors  oeeur 

needle  in  cases  of  carci- 
)f  the  lip^,  tringue,  faee, 
Y  glands,  larynx,  tljyroid 
esophagus,  maminarv 
etc,,  the  situation  of  the 
iry  glandular  tumors  dc- 
g  nixm  the  seat  of  the 
y  growth  and  the  dirtK'* 
:  the  lyruphatic  current, 
ten  in  cases  of  mrcnuia. 
rcinomatoiis  glands  form 
nodular  ma'^<Ni*s,  which 
ecome  adherent  to  the 
iding  parts.  They  often 
0  degenerative  cliangC!^, 
E^ften,  break  down,  and 
(te  the  skin,  forming  nl- 
g  or  fuugating  tumors.  It  is  mually  possible  to  find  the  primary  tumor 
ficar  left  by  its  removal,     I  recall  but  one  case  in  which  this  was  not 

k.     A  man  of  tlnrty-five  eame  to  me  with  numerous  discrete  glandular 

on  both  sides  of  his  neclc^  affecting  eliiefly  the  groups  of  glands  along 
sftth  of  the  vessels.     One  gland  was  removed,  and  was  reported  to  be  a 

Cftfeinoma.  No  primary  growtli  could  be  found,  and  since  the  patient 
3W  himself  from  obsen^atioUj  I  never  knew  the  seat  of  tlie  primary 
Since  the  abc^ve  was  written  I  have  seen  one  siniilar  case. 


Jlli,    Wift,     -  iNtJI'EliABLE    SAttt'OMA    ORltltNATl.Vfl    IN    THE 

Lyupm  Not»E»  OF  THW.  Neck.     (Ik^llevtie  Hoapit&l,  cal- 
lecticm  t>f  Dr.  L.  W.  HoLchkisa,) 
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Aneurisms  of  the  Common  Carotid  Artery. — Aneurisms  of  the  commoii 
carotid  artery  occur  from  woimds,  punctures  of  the  vessel,  and  gunshot  wounds^ 
which  heal,  but  leave  a  weakened  arterial  wall;  from  subcutaneous  injuries 
which  bruise  or  tear  the  intiraa ;  from  endarteritis  proceeding  from  the  ordi- 
nary causes — old  age,  alcoholism,  syphilis,  etc. ;  often  from  a  combination  (rf 
injury  and  disease.  Carotid  aneurism  is  rather  more  frequent  in  men  than 
women.  In  Crisp's  statistics  of  551  aneurisms,  20  involved  the  innominate, 
23  the  subclavian,  25  the  carotids.  The  common  carotids  are  much  more  often 
affected  than  the  external  or  internal.  According  to  Harwell,  in  87.35  percent 
of  the  cases,  7  per  cent  affected  the  external,  5.75  per  cent  the  internal  carotii 
Any  part  of  the  common  carotid  may  be  the  seat  of  aneurism ;  the  extremitiei 
more  often  than  the  middle  part;  the  upper  extremity  more  often  than  the 
lower.  The  signs  and  symptoms  are  pulsation  and  pain  in  the  neck ;  later,  the 
formation  of  a  tumor,  usually  not  very  large,  spindle-shaped  or  ovoid  in  contour, 
giving  the  signs  of  aneurism ;  sometimes  enfeeblement  or  delay  of  the  teraponl 
pulse.  Symptoms  due  to  circulatory  disturbances  in  the  brain — headaclie,  ve^ 
tigo,  sometimes  attacks  of  syncope,  disturbance  of  sleep.  Pressure  symptona 
in  the  neck,  notably  paralysis  of  the  recurrent  laryngeal  nerve,  the  cervical 
sympathetic,  and  hypoglossal.  Disturbances  of  swallowing  and  breathing,  d. 
greater  or  less  intensity,  and,  as  stated,  local  pain.  The  anatomical  situation 
of  the  tumor  usually  renders  these  aneurisms  and  their  seat  in  the  vessel  easy 
to  recognize;  mistakes  may,  however,  occur.  If  the  sac  is  partly  consolidated, 
pulsation  may  be  feeble  or  wanting,  and  it  may  be  taken  for  a  glandular 
tumor  or  an  abscess  or  blood  cyst  communicating  with  a  vein.  Pain  and 
pressure  symptoms,  notably  paralysis  of  the  recurrent  laryngeal  nerve,  stron^y 
favors  aneurism. 

Aneurism  of  the  External  Carotid. — Aneurism  of  the  external  carotid  is  rare. 
A  traumatic  origin  has  been  observed.  The  tumor  forms  behind  the  angle  of 
the  jaw  beneath  the  stemo-mastoid,  and  causes  a  bulging  in  the  pharyni 
Pressure  symptoms  on  the  hypoglossal,  glosso-pharyngeal,  and  spinal  accessoiy 
nerves  may  be  present,  together  with  the  signs  of  aneurism. 

Aneurism  of  the  Internal  Carotid. — Aneurism  of  the  internal  carotid  i« 
exceedingly  rare.  The  signs  and  symptoms  are  practically  the  same  as  those 
of  the  external  carotid.  Bulging  in  the  pharynx  may  be  marked  at  the  site 
of  the  tonsil,  and  the  aneurism  may  be  mistaken  for  an  abscess  or  a  tumor  ia 
this  region. 

Aneurism  of  the  Innominate  Artery. — Aneurism  of  the  innominate  arteiy 
always  arises  from  pathological  changes  in  the  vessel  wall ;  since  wounds  of  tte 
innominate  are  always  fatal,  traumatic  aneurisms  do  not  occur.  Any  portifl* 
of  the  vessel  may  give  origin  to  an  aneurism.  At  its  lower  end  the  aorta  may 
be  included  in  the  dilatation,  at  its  upper  end  the  right  carotid,  subclavian,  d 
both.     The  aneurism  may  be  either  fusiform  or  saccnlated,  more  commonl; 
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the  latter.  As  the  aneurism  increases  in  size,  it  may  remain  in  the  thorax, 
and  the  symptoms  will  consist  at  first  in  many  instances  of  dyspnea.  Examina- 
tion may  show  dullness  and  a  murmur  or  a  thrill,  or  both,  behind  the  sternum, 
DT  the  X-rays  may  show  a  shadow  on  the  fluoroscope  or  in  a  radiograph.  If 
the  tumor  remains  in  the  thorax,  it  will  grow  forward  or  backward,  eroding 
the  ribs  and  sternum,  or  the  vertebnc,  and  causing  pressure  symptoms — dysp- 
nea, dysphagia,  etc.  If  the  growth  takes  place  upward,  it  will  appear  above 
tibe  right  stemo-clavicular  joint  and  give  the  ordinary  signs  of  aneurism.  The 
davicle  may  be  eroded  or  its  sternal  end  dislocated.  The  pressure  symptoms 
on  the  trachea,  esophagus,  recurrent  laryngeal  nerve,  brachial  plexus,  sub- 
davian,  and  innominate  veins  give  rise  to  dyspnea,  dysphagia,  partial  paralysis 
rf  the  larynx,  neuralgias  or  palsies  of  the  brachial  plexus,  edema  of  the  arm, 
stc;  pressure  symptoms  of  the  heart  and  aorta  and  of  the  carotid  and  sub- 
davian  arteries,  and  even  obliteration  of  the  two  latter  in  some  cases,  with 
sure  of  the  aneurism,  have  been  observed. 

It  is  very  easy  to  recognize  the  presence  of  the  aneurism,  not  always  so 
Misy  to  tell  whence  it  has  arisen,  since  quite  similar  signs  and  symptoms 
Daay  follow  aneurism  of  the  aorta,  the  innominate,  the  first  portion  of  the 
eaiotid  or  subclavian.  A  simultaneous  modification  of  both  the  radial 
and  temporal  pulse  on  that  side  w^ould  point  to  aneurism  of  the  innominate. 
The  history  of  the  site  at  which  the  tumor  first  apj)eared,  the  transmission  of 
the  bruit,  the  direction  in  which  the  tumor  grew,  might  aid  in  the  diagnosis. 
Innominate  aneurism  usually  ends  fatally  by  internal  rather  than  external 
rupture. 

Aneurism  of  the  Snbclavian. — Aneurism  of  the  subclavian  is  occasionally 
traumatic,  resulting  either  from  a  punctured  wound,  or,  in  one  or  two  instances, 
fiom  blunt  violence  applied  above  the  clavicle.  In  these  latter  cases  death  has 
teen  almost  immediate,  the  artery  having  been  ruptured  with  the  formation  of 
•  rapidly  increasing  arterial  hematoma.  The  spontaneous  aneurisms  of  the  sub- 
davian  do  not  differ  in  their  causation  from  other  spontaneous  aneurisms, 
•hbongh  it  is  believed  that  their  occurrence  might  be  determined  by  the  existence 
<rf  a  cervical  rib  by  pressure  on  the  arterial  wall.  They  occur  in  the  first  and 
third  portions  of  the  vessel.  The  aneurisms  of  the  first  portion  are  more  com- 
^uon;  they  occur  on  the  right  side,  more  rarely  in  the  intrathoracic  portion 
<rf  the  left  subclavian.  Aneurism  scarcely  arises  from  the  middle  portion 
<rf  the  subclavian ;  this  portion  may,  however,  take  part  in  the  dilatation  when 
the  first  or  third  part  becomes  the  seat  of  aneurism.  The  signs  and  symptoms 
<rf  aneurism  of  the  first  part  of  the  artery  are  hardly  to  be  distinguished  from 
tlioae  of  innominate  aneurism.  Aneurism  of  the  third  portion  causes  the  appear- 
tBce  of  a  swelling  in  the  supraclavicular  region  behind  the  clavicle,  which  gives 
tie  signs  of  aneurism.  The  radial  pulse  may  be  delayed  or  weakened;  pressure 
Upm  the  subclavian  vein  causes  edema  of  the  arm ;  pressure  upward  upon  the 
iraehial  plexus  causes  neuralgias  or  paralysis  of  the  muscles  of  the  arm  and 
btearm. 
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Aneurism  of  the  Vertebral  Artery. — Tho  rooorded  cases  of  aneurism  of  the 
cervical  portion  of  the  vertebral  artery  have  lx»en  traumatic,  due  to  stab  and 
gunshot  wounds,  usually  of  the  back  of  the  neck.  The  aneurism  has  in  aorae 
cases  developed  as  an  arterial  hematoma  immediately  after  the  injury,  accom- 
panied by  the  formation  of  a  more  or  less  diffuse,  sometimes  a  circurascribed 
swelling  in  the  region  of  the  wound;  pulsation  and  murmur  have  develoj)ed 
in  certain  cases.  In-  a  number  of  instances  the  signs  of  aneurism  have  devel- 
oped slowly  and  not  until  many  days  after  the  injury.  Pressure  backward  on 
the  corresponding  side  of  the  front  of  the  neck  against  the  spine  below  the  sixth 
cervical  vertebra  has  usually  stopped  the  pulsation  in  the  tumor. 

Arterio-venons  Aneurism  between  the   Common  Carotid  and  tbe  Internal 
Jugular   Vein.-^-Arterio-venous   aneurism   betw^een   the   common   carotid  and 
the  internal  jugular  vein  has,  in  a  moderate  number  of  reported  cases,  followed 
stab  and  gunshot  wounds  involving  these  vessels.    The  original  wound  has  two- 
ally  bled  profusely,  but  the  hemorrhage  has  been  checked  by  clotting  or  pres- 
sure.    Marked  ecchj^mosis  is  usually  present  in  the  neck.     The  characteristic 
signs  and  symptoms  develop  in  the  course  of  from  one  to  ten  days,  occasionally 
later.     They  are  the  thrill  and  murmur,  continuous,  but  more  marked  during 
the  systolic  impulse.     They  are  felt  and  heard  by  the  patient,  often  to  a  dis- 
tressing degree.     If  the  communication  between  artery  and  vein  is  immediate 
(aneurismal  varix)  there  may  be  no  tumor  felt,  or  a  small  tumor,  circumscribed, 
rounded,  or  ovoid  in  shape.     Pulsation  may  be  expansile  or  not     The  tumor 
is  soft,  and  may  be  made  to  disappear  entirely  on  pressure.    If  an  intermediate 
sac  forms  between  the  vessels  (varicose  aneurism),  the  tumor  may  be  of  irregu- 
lar shape  and  of  considerable  size.    It  will  usually  be  firmer  than  in  the  former 
case,  will  diminish  in  size  by  pressure,  but  cannot  be  made  to  disappear.    Pres- 
sure on  the  carotid  lower  down  in  the  neck  causes  cessation  of  pulsation,  thrill,  H 
and  murmur  in  either  case.     The  temporal  pulse  may  be  weaker  on  that  side,  j 
There  may  be  dilatation  of  the  superficial  veins  of  the  face  and  neck.    Cerebral 
symptoms  may  or  may  not  be  present,  according  to  the  extent  of  interference 
with  the  venous  circulation  in  the  interior  of  the  skull.     There  may  be  head- 
ache, vertigo,  confusion  of  mind.     The  continuous  murmur  may  produce  noises 
in  the  patient's  head,  such  that  he  is  unable  to  occupy  his  mind  with  work;   ^ 
sleep  may  be  interfered  with.     These  symptoms  may  be  temporary  and  grad-  ^ 
ually  pass  away,  or  continuous,  or  grow  progressively  worse.     The  tumor  mij    ] 
remain  quiescent  or,  in  the  case  of  varicose  aneurism,  the  sac  may  increase 
in  size  and  ex]M)se  the  patient  to  the  danger  of  rupture.    Pressure  on  the  recu^ 
rent  laryngeal  or  pneumogastric  may  cause  hoarseness,  cough,  etc. ;  generally  ] 
speaking,  the  condition  is  far  less  threatening  than  is  the  case  with  ordinary  - 
aneurism.    The  (]uestion  of  operation  is  to  be  determined  by  the  gravity  of  tb  \ 
symptoms  in  the  individual  case. 

A  very  few  cases  of  arterio-venons  aneurism  of  the  external  and  iniend 
carotid  arteries  have  been  observed.  From  what  has  been  stated,  the  diagnoeii 
should  be  easy.     Arlerio-venous  aneurisyn  of  the  subclavian  artery  and  ve*  ! 


^  but  is  a  raritj ;  Rminltaneoiis  woimiling  of  these  vessels  being  usually  a 
ujury.  The  signs  and  sjinptoius  in  the  reported  cases  have  been  plain 
laracteristie- 
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ave  nlreadv  disensserl  the  tinnors  originating  in  the  lyuiphatio  glands. 
;afd  to  tumors  of  the  nerk  in  general  it  may  Ije  said  that  tliey  are  fre- 
of  a  very  varied  charaeter^  and  originate  in  a  great  variety  of  structures. 
complect  relations  are 
;ant  from  a  dia^oa- 
1  therajxmtic  point  of 
Their  evident  attach- 
to  certain  stnietures 
ntly  gives  valuahle 
©tie  aid,  and  the 
3nis  prmlnced,  when 
nvolve  or  press  iiix>n 
,'essels,  nerves,  larynx, 
gus,  or  trachea,  often 

0  indicate  their  ehar- 
ind  the  probable  dan- 
nd  ditficulties  of  their 
ftl,  or  to  point  to  the 
>ility  that  such  re- 
will    be    either    im- 

?able  or  useless.     The 

1  of  these  relations  will 
cussed  as  this  chapter 
ds, 

c  Diag:no5is  of  Malig- 
himofi  of  tiie  Keck*^ — 
d  in  regard  tu  the  di- 
s  of  malignant  tumors 
neck-  The  mere  quea- 
f  malignancy  is  usual- 
te  easy  to  determine; 
^ion  of  opcrability  is 
readily  answered-  A  word  of  caution  may  not  be  out  of  place ;  a  malignant 
of  the  ne*'k  nearly  always  (extends  more  widely  and  deeply  into  the  tissues 
tt  external  examination  would  indicat<\  Tn  addition  to  the  mere  anatomical 
Ities  to  be  met  with — and  tliey  are  often  great,  owing  to  the  displacements 
sels  and  nr*r\T\s^ — tlie  Ideeding  is  apt  to  lie  ^'eatly  in  excess  of  what  would 
nd  when  operating  on  a  normal  neck;  and  an  inexperienced  o[7erator  may 

niself  in  a  position  whence  he  can  neither  go  ahead  nor  easily  retire  from 
S7 
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a  very  diflieiiU  position.  A  nialignatit  hnnor  of  tlir*  nrek  whieh  seisms  to  1^ 
on  tbcf  iK^rdiTlatiil  of  ojx^rahility  had  l>ettcr  l>e  let  alone*  In  flr*tt*niimm^ 
the  question  of  opera bilitVj  one  is  guided  hirpely  Itv  the  mohifihf  of  the  t 
A  tumor  wliich  niovea  freely  on  the  dce|)cr  slnictures  is  probably  eneaiKM  i 
and  may  be  easily  removable,  even  though  of  large  size.  If  firmly  fixed  Ui  ti^ 
vessels,  the  dee]ier  muscles,  the  traehea,  the  esojihaguSj  if  ejiiiptoms  of  panlysu 
of  the  reeiirreHit  nerve ^  the  sympathetic,  or  otlier  deep  nerve  trunks,  are  ptvs^tf 
it  will  indicate  that  these  stniettires  are  pressed  tipon  or  in61trated  V*y  the  grtiwili, 
and  that  tlifficnlties  and  dangers  will  occur  during  the  operation  which  iht 
careful  surgeon  will  anticipate  and  guard  against  as  far  as  may  lie.  En- 
dence  that  a  malignant  new  growth  of  the  neck  is  attached  to  tlie  skull  mu 
the  eervieal  vertehne,  or  that  it  extends  below  the  level  of  the  sternum,  astiallj 
constitutes  an  absolute  contra  indication  to  removal,  on  the  ground  that  Buck 
removal  must  necessarily  be  incomplete  and  without  advantage  to  the  patient 

In  examining  a  tumor  as  to  its  raobility,  it  is  to  he  rememltered  that  iIhs 
movenjent  of  the  mass  should  be  attempted  in  the  line  of  the  vessels  or  in  thi« 
direction  of  the  muscular  fillers  resfiectively.  ilotion  may  lie  apparently  qiiiie 
free,  at  right  angles  to  the  course  of  the  vessel  or  muscle^  and  yet  acUially  tlim 
structures  are  moving  w4th  the  growth.  In  making  such  tests  the  nin^h 
should  be  put  upon  the  stretch  If  possible.  Involvement  of  the  traehfj  n 
indicated  by  dyspnea^  by  paralysis  of  the  recurrent  lar^-ngeal  nerve,  hy  vhifr 
tling  breathing,  and  by  the  fact  that  the  tumor  cannot  be  moved  upM  tlie 
trachea,  A  character  which  distinguishes  thyroid  tumors  from  all  utlvn 
with  which  they  might  be  confounded  is  that  they  move  up  and  down  wirli 
the  larynx  during  the  act  of  swallowing.  After  a  tumor,  thymid  or  otH 
has  pressed  upon  the  trachea  for  some  time,  absorption  nr  softening  of  I  lie 
tracheal  rings  takes  place.  There  may  be  dyspnea  from  flattening  of  the  tni- 
chea ;  or  the  tumor  may  hold  the  trachea  more  or  less  completely  ojien  b; 
adhesions.  The  moment  such  a  tumor  is  removed  from  its  tracheal  artMch- 
mentSj  the  trachea  will  collapse  with  fatal  results.  The  careful  surgeon  till 
anticipate  this  accident  by  tracheotomy,  or  be  ready  to  intriKhiee  a  tnebeil 
cannula  instantly  if  signs  of  iuij^erfect  breathing  apiK?an  Involvement  of  ifci 
esop^hagus  is  indicated  by  dysphagia. 

Cystic  Tumora  of  the  Neck. — Branchmfenic  Cysts, — BranehiogeDie  cyrti 
arise  from  the  persistence  of  some  intermediate  portion  of  the  second  hramW 
cleft  or  of  the  thyreo-glossal  duct,  the  outer  and  inner  terminations  of  tln^ 
canals  l>eing  closed.  (See  Congenital  Fistuhe  of  the  Xeek.)  The  cysts  iri«iii| 
from  the  second  cleft  occur  on  the  side  of  the  neck;  those  from  the  tikym- 
glossal  duct  in  the  middle  line.  The  cysts  have  a  wall  of  more  or  less  Am^ 
fibrous  tissue,  containing  lymphoid  tissue  if  the  cyst  arises  from  the  tDDW 
embryonic  layer.  The  cysts  are  lined  with  pavement  epithelium  or  ejlimlricjl 
ciliated  epithelium;  sometimes  with  a  membrane  containing  all  the  gtniHuiw 
of  the  skin.  The  cysts  are  usually  unilocular,  occasionally  umltilocular,  Tl^'i' 
contents  varies  j  it  may  consist  of  clear  serous  fluid,  of  mucuB,  of  oily  materiil 
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fattj  iiiiiterial  of  solid  or  semisolid  consistencCj   liair  tiiaj  Iw  presentj 
eriii  eTjstals^,  etc, 

e  tyds  of  (he  nt'cond  cleft  occur  l>etu'a*ii  the  hyoid  bone  and  the  sternum, 
r  aloni^  the  anterior  edge  of  the  iatc mo-mas toid  muscle.  They  are  of 
^ariable  size,  as  large  as  a 
'»  eggj  or,  in  tiinej  they  iiiay 
p  into  large  tiimors  oeenpy- 
ich  of  the  side  of  the  neek. 
iperficial  tissues  are  movable 
hem,  but  they  have  often 
irra,  deep  attachments  to  the 
of  the  vessels,  to  the  hyoid 
md  ptuirynx,  Tliey  may  ap* 
t  any  time  of  life,  most  cora- 
from  puberty  to  thirty  years 
5 J  they  grow  slowly;  are 
•  painful  nor  sensitive,  and 
ly  unpleasaiit  on  account  of 
dty.  They  are  smooth,  elas- 
;nors,  sometimes  tranalueont, 
f  tluctuating,  and  have  to  be 
ntiated  chiefly  from  cold  ab* 
mrely  from  lipoma,  blof>d 
ftud  cystic  tumors  of  lym- 
origin.  The  introduction  of 
pirating  needle  will  usually 
the  diagnosis.  The  contents  of  the  hrancliiogenie  cysts  are  as  described. 
f  contain  clear  fluid,  epitlielial  cells  will  l>e  found  in  it, 
le  njsis  arimng  from  the  thyreo-fjlossal  duct  are  usually  small  They 
in  the  median  line  of  the  front  of  the  neck  just  above  or  below  the  hyoid 
>r,  more  rarely,  lower  down  as  far  as  tlie  sternum.  Thoy  may  be  as  large 
]geon*s  egg,  rarely  lar|per  than  a  hen's  egg.  They  are  usiially  attached 
hyoid  bone*  They  are  lined  with  flat  or  ciliated  epithelium*  Oecasion- 
ranchiogenic  cysts  undergo  suppuration.  They  are  also  the  seat  of 
imtive  changes.  Carcinoma  may  develop  in  the  cyst  wall,  also  prolif- 
I  adenoma,  together  with  com himit ions  of  adenoma  and  lymphangioma* 
ngnniial  Cystic  Hygroma  of  the  Neck — Congemtal  Vysfic  Lymphan- 
— The  tumor  consists  of  dilated  lymph  vessels  and  spaces  lined  with 
lelimn.  The  walls  of  the  cavities  consist  usually  of  a  very  thin  and  deli- 
hmus  tissue-  The  contents  of  tlie  dilated  lymph  spaces  consist  of  clear 
[bdy  milky,  watery  fluidj  sometimes  liaving  a  pale  brownish  tinge.  The 
t  the  individual  cavities  varies  from  mimtte  spaces  to  those  as  large  as 
1-siied  plnm.  The  several  cavities  may  f>r  mny  not  communicate  with 
r-     These  tumors  vary  greatly  in  size ;  at  birth  they  may  be  so  small 
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as  not  to  be  noticed,  or  they  may  occupy  a  large  part  of  the  side  of  the  neck 
and  be  as  large  as  an  orange,  even  in  a  small  infant.  They  most  commonly 
are  situated  in  the  upper  part  of  the  neck  in  front  of  or  behind  the  sterao- 
mastoid  muscle,  but  may  occur  in  any  part  of  the  neck.  They  may  have  their 
origin  in  the  subcutaneous  connective  tissue,  or  in  the  deeper  structures  of  the 
neck — the  sheath  of  the  vessels,  for  example.  They  are  smooth  elastic  tnmor^ 
but  not  compressible,  and  may  thus  be  distinguished  from  cavernous  angiomi 
They  possess  a  peculiar  tendency  to  grow  and  spread  insidiously  along  the 
connective-tissue  planes.  The  trabeculated  or  cystic  lymphatic  tissue  gradually 
forces  its  way  between  the  trachea  and  esophagus,  surrounds  the  vessels,  in- 
vades the  intermuscular  planes  of  the  deep  muscles,  etc.  The  dangers  and 
difficulties  of  operative  removal  of  these  tumors  may  therefore  be  very  great 
They  may  extend  downward  into  the  supraclavicular  fossa  or  into  the  axilla 
or  mediastinum.  Attacks  of  inflammation  may  occur  in  the  walls  of  the 
various  cavities,  sometimes  leading  to  obliteration  and  cure  of  portions  of 
the  tumor.     The  prognosis  is,  in  general,  not  very  favorable. 

Blood  Cyst  of  the  Neck. — A  cystic  tumor  containing  fluid  venous  blood  may 
occur  in  the  neck  from  a  diverticulum  of  a  large  vein,  from  hemorrhage  into 
some  form  of  cystic  tumor — ^branchiogenic  cyst,  lymphangioma,  or  be  devel-^ 
oped  in  a  cavernous  angioma.     These  tumors  show,  on  aspiration,  a  content, 
composed  of  venous  blood.     They  do  not  pulsate.     If  they  communicate  with , 
a  vein,  they  are  reducible ;  if  of  other  origin,  they  are  not     They  are  some- 1 
times  congenital  tumors,  but  may  arise,  if  proper  antecedent  conditions  exist,  i 
at  any  time.     They  may  be  large  or  smalL     They  occur  usually  beneath  the  5 
border  of  the  stemo-mastoid  at  any  level.     They  form  smooth,  rounded,  flw-^ 
tuating  swellings,  covered  by  normal  skin  and  fairly  movable.     They  grow  to 
a  certain  size,  and  remain  stationary,  or  continue  to  grow  and  spread,  even  as 
far  as  the  axilla.     The  diagnosis  of  a  cystic  tumor  containing  blood  is  easy. 
The  diflFcrential  diagnosis  as  to  its  origin  must  depend  upon  the  anatomical 
conditions  found  at  operation.     If  the  cyst  communicates  with  a  large  vein—  . 
internal  jugular  or  subclavian — it  will  be  increased  in  size  and  tension  by 
coughing,  straining,  crying,  etc. 

Subcutaneous  Atheromatous  Cysts  of  the  Neck, — Subcutaneous  atheromatons  ■ 
cysts  of  the  neck  occur  in  any  part  of  the  neck.  They  are  characterized  bere^  ^ 
as  elsewhere,  by  their  slow  grow^th.  They  are  elastic,  rounded,  smooth  swell-  ^ 
ings,  movable  on  the  parts  beneath,  but  adherent  at  one  point  to  the  skin.  They  - 
often  become  infected  and  suppurate.  \ 

Cysts  of  the  Mucous  Bursce  of  the  Neck, — These  occur  in  the  vicinity  of  ^ 
the  hyoid  bone.  They  form  small  and  harmless  cystic  tumors  in  the  middle- 
line  of  the  neck,  just  above,  or  more  often  just  below,  the  hyoid  bone,  0T<*^ 
the  anterior  surface  of  the  thyroid  cartilage.  They  are  firmly  attached  to  ti*^ 
hyoid  bone  or  thyroid  cartilage,  and  move  with  the  larynx.  They  contut 
clear  fluid.  These  cysts  seldom  attain  a  size  larger  than  a  pigeons  egg,  aiAl 
usually  give  no  symptoms  unless  they  l^ecome  infected,  or  inflamed  bv  mechlft* 
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Titatioiu     A  differential  diagnosiis  betwec^n  these  mv\  eysts  of  the  thyreo- 

1  duct  is  ooly  posaihle  by  a  nneroscopic  oxamiiiaticm  of  the  eyst  wall, 

ame  is  tnie  of  cysts  of  accessory  thyroids  in  this  situation  and  of  cysts 

?  so-called  suprahyoid  gland  fZiickcrkandl). 

chinococcns  Cpsi  of  the  Neck^— The  neck  ia  a  rare  localization  for  this 

le.    The  cyst  forms,  as  a  rule,  in  the  dec|x*r  tissnes  of  the  nc^k,  often  near 

ieath  of  the  ycs^lsj  and  grows  outward  toward  the  surface,  forming  a 

*  which  presents  in  fnmt  of  or  hchiiid  tlie  sttTno-uiastoid  or  raises  this 

e  from  its  bed  and  forma  a  tumor  wtiieh  projects  to  the  front  and  rear, 

iractcristie  of  these  eysts  is  an  intermittent  growth,     Tlie  sudden  acces- 

iB  the  size  of  the  tumor  are  attended  by  pain,  tendemes^j  and  other  signs 

flatnmation.     The  diagnosis  may  be  aided  by  the  presence  of  a  cystic 

r,  elastic  and  flnctuating,  which  shows  the  eharaeteristic  thrill  or  vihra- 

Bcni^ation  tran.smitted  to  the  hand  wljcn  the  tumor  is  sharjily   tapped, 

xgh  this  sign  is  said  to  be  rarely  pre^'nt  in  tlie  neck     Tlie  surfa<*e^  may 

imded  and  snu>oth  or  more  or  less  uneven  from  the  niultilocular  charae- 

'  the  cyst.     The  use  of 

jspi rating  needle   \vilt 

the  presence  of  clear 

containing  the  hook- 

'the  worm.  (SeeEehi- 

eus.)    Ih  the  neck,  as 

here^  eehinococcus  may 

le  infected  and  suppur- 

Although  these  cysts 

ly    grow    slowly    an<l 

nittently^  in  time  they 

reach  a  large  size  and 

e  serious  pressure 

toms^    even    ohlitera- 

or^  erosion  of   inipor- 

ImJ^;  in  the  latter 

"witft  fatal  bleeding, 

s  happened  in  several 

If  they  extend  down- 
,  pressure  on  the  bra- 
plexus  will  cause  neu- 
18^  palsies,  etc 
ngiomaia  of  the  Nrch. 
gioma  simplex  (nevus 
Josus)  occurs  upon  the 
in  various  situatious, 

in  the  skin  or  ^nhcutaneniisly,  and    is   to  he  recogoiKed   here  as  else- 
(See  Tmiiors.)     Angioma  cavernosufn  occurs  in  the  neck  as  a  con- 


Fio.  199. — Multiple  Lipomata  or  the  Kecb 
(AuthorV  ca.se.) 
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gerie^  of  dilated  veins  and  spaces  filled  with  venous  bliiod*  When  siiptTfieial 
the  recognition  is  easy-  (See  Tumors.)  When  deeply  plac?ed  the  diagoosiV 
is  scarcely  possible^  since  the  characteristic  signs  are  wanting,  until  the  growth 
approaches  the  surface. 

Cavernous  Lymphangioma, — Cavernous  lymphangioma  has  also  lieen  i^li- 
served  a  very  few  times  in  the  neck.  In  the  reported  cases  the  tumor  mh 
in  the  supraclavicular  triHugle  and  formed  a  soft  compressible  nia&s,  whlA 
coi3ld  hardly  be  differentiated  from  a  deep-seated  lijioma  or  a  cavemoia 
angionijL 

Bolid  TnniorB  of  the  Neck  {Lipoma). — Li|M>ma  occurs  in  the  nef*k  in  \ni 
the  eireuniscri1x*d  and  diffuse  forms.     The  cireumsLTibed  lipornata  occur  ^ 

cially  at  the  back  of  lie  nvi 
where  they  form  sessile  or  |)e-^ 
dunculated  tumors  of  xnrfm 
s]2e.  Some  of  these  tiimori  in 
time  grow  to  be  very  large?,  h 
the  front  of  the  neck  they  iiiuv 
be  superficial  or  of  rather  dctp 
origin,  so  that  tliey  raise  l^- 
fe^Iernfj-mastriid,  and  projcrt  in 
front  or  behind  the  must'k; 
such  a  case  is  shown  in  the  il- 
lustrations. While  the  ^lijig- 
nosis  of  the  superficial  fonn?  i^ 
sitirple,  here  as  elsewhere  ist<' 
Tumors),  the  deep-seateJ  li|M> 
nuita  may  readily  be  mii«t»krD_ 
for  other  forms  of  new  grt^M 
Diffuse  li]>oma  of  the  neck 
curs  almost  exclusively  in 
of  miildle  age.  The 
snrrrinniled  by  rounded  or: 
flat  diffuse  niaases  of  fatty 
sue  producing  niarkeil  defiH 
ity  and  much  annoyance  onl 
count  of  the  mere  size  of 
tumors.  Pressure  syttipl**|jj$! 
rare  (see  illustraritm), 
Fihroma  of  ihe  Nech — Fibroma  molluscuui,  large  and  diffTise^  or 
and  cireumscribed^  sessile  or  ix^iduneulated,  occurs  upon  I  he  neck  in  virta 
situations;  its  recognition  is  easy.  They  are  aonietioies  combined  with  p^Jti- 
form  neurofibroma.  (Si*c*  Filiroma.)  More  deeply  [ilaeed  fibroma,  : 
for  the  most  part  from  fnseial  jyhmes^  ot^curs  notably  in  the  back  fif  the  .n  — 
the  tumors  are  slowly  growing,  firm  masses  of  fibrous  tisgiie.     In  the  aide  4 


Fid.  200, — SupEHFiciAt.  Lipoma  op  tmh  Nec»U 
(Au  thorns  case.) 
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*k  they  usually  arise  from 
mnective-tisstie  sheaths  of 
.gnd  nerves,  and  are  pres: 
nth  the  stemo-iiiastoid.  In 
nt  of  the  neek  they  are  ex- 
;]y  rare.  Tlie  diagnosis  of 
ibrouB  tumors  is  not  dilR- 
liey  are  too  finii  in  consist- 
ar  lipoma;  they  grow  too 
to  be  sareomata,  and  the  in- 
m  and  widespread  adhesions 
Lgnant  growths  are  wanting. 
mdroma  and  Osteoma. — 
■oma  and  ostetinia  are  oeea- 
'  observed  in  the  lower  part 
neok,  arising  from  the  eer* 
irteb^Tj  the  first  rib,  or  t!ie 
They  are  hard,  immov* 
iinors  of  alow  growth,  at- 
to  bone-  They  may  give 
pressure  symptoins-  The 
is  of  osteoma  might  be  aid- 
n  X-ray  picture. 


—  Lipoma  of  thk  BuPRACLAVirtTLAn 
(QoU^alioQ  of  Dr  Charles  McBuracy. 


¥tQ.  201. — Lipoma  or  trie  Nbck  Deeply  Placed 

BeIWBATH    the    STKtlNOMABT01t>  MtTSCLB^  AN  UK- 

17BUAL    SiTVATioN.     (Collection   of   Dr,  CtiArles 
McBumey,  Roosevelt  HospitiiL) 


Neuroma. — Isolated  ueitrofibro- 
raa  may  occur  in  the  superficial  or 
deep  nerves  of  the  neck,  and  form 
quite  large  tumors,  giving  rise  to 
symptoms  of  paralysis  or  irritatii)n* 
Flexiform  neuroma  is  more  com- 
moBj  and  may  affect  superficial  or 
deep  nerves.  The  superficial  form 
has  already  been  spoken  of  else- 
^^here.  The  peculiar  appearances 
of  thickening  of  the  skin,  pigmenta- 
tion^ and  the  soft,  cord  like  masses 
lieneath  tlie  skin  are  chanictcristic. 
In  the  deep  form  the  diagnosis  is 
not  likely  to  be  made  until  opera- 
tion is  undertnken*  I  once  assisted 
Dr.  Bohert  Ablie  at  an  operation 
upon  a  case  of  this  kind.  The  pa- 
tient WHS  a  little  girl,  and  the  large, 
partly  nodular  and  firm,  partly  cord- 
like  and  soft  masses  formed  a  con- 
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&iderable  tiinior  in  tlie  neck  beneath  the  sterno-mastoid  niusele  and  bcliinfl 

vessels,  extending  from  the  hvoid  bone  to  the  clavicle  and  below  it,    Tb 
growth  originated  in  the  cervical  s%Tn])athetie. 

Sarcoma  of  the  Neck. — Lyvipho-sarcoma  o£  the  neck  has  alreadv  lieen  tie- 
Bcril)ed.     The  skin   {pigmented  moles) ^  the  muscles^  bones,   and  conncctiv^ 
tissue  planes  of  the  neck  may  all  l>e  the  Btartinp:  point  of  sarcoma  of  Vflrimn 
types.     These  tunjors  are  characterized  here  as  elsewhere  by  all  the  signs  ai^ 
symptoms  peculiar  to  malignant  new  growths,  already  suffieiently  descrilH 
under  Tumors,  ~ 

Carcinoma  of  Ike  ^c^^fc.— C'areinoma  of  the  neck  occurs  superficially  m 
epiiheUoma,  the  characters  of  which  have  been  sufficiently  described  un<tr 

Tu  mors,  Epi  theliomfl  i»f 
the  neck  is  very  rare  aJ 
compared  with  similar 
new  growths  upon  tlw 
faeo.  Cancc^r  may  aba 
<<*  ur  as  deep-seated  ca^ 
cinoma  having  an  origin 
other  than  in  the  skin; 
these  latter  arise  ia  t 
variety  of  sitiiaticrne, 
notably  from  carcinoiiir 
a  tons  dcgeneratiim  in  th 
walls  of  branchiogenic 
e.vstSj  further  in  nm'^ 
snry  thyroid  glands'^ 
Tliese  tumors  arc  not 
numerous*  comparatively 
few  cases  haviui:  Wn 
obsen'ed.  Tliey  have  ill 
occurred  in  elderly 
The  tumor  has  been  ^i! 
ated  in  the  majority'  ^ 
the   cases   in    the  ii 


r>- 


Fio.  203.— Maltonant  Type  of  Eim  m  i  i 
yoLi>;G  Ma:v  Aged  Twenty  ;^jx. 


.,^^  ^  "I    .Mi.  Neck.,  in  a 


T  Oil 
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part  of  the  neek,  and  has  presenterl  as  a  hard  nodule  beneath  the  sti^mo- 
mastoid  nnisele.  The  p'owth  has  l)een  rajiid,  attended  by  marked  pain,  Ij 
early  infiltration  of  the  surrounding  structures,  notably  early  adhesion  to  tlie 
stemo-mastoidj  early  infection,  enlargement  and  induration  of  the  ncightaT* 
ing  lymphatic  p:lauds,  by  adhesion  to  and  perforation  of  the  skin,  ulceration, 
hemorrhage,  aurl  the  rest  of  tlie  rlisinal  story  common  to  cancers.  The  eail; 
diagnosis  of  these  carcinomata^  except  by  operative  removal,  is  not  likely 
made.  Nodular  ttnnors  iu  this  vicinity,  such  as  Ivmpbomata,  tnlicrenhir 
other,  are  very  common^  while  this  forju  of  carcinoma  is  exeeetliugly  rare- 
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EiopMlialmic  Goiter  (Gravps*s  DlspdHt'  —  Bascdoit*s  Diseme).  —  The 
hgy  of  Gra%*es's  diseose  i.s  not  certainly  known.  A  theory  which  has 
Luith  rather  wide  acceptance  is  that  the  symptoms  are  due  to  a  toxemia 
ised  by  the  absorption  of  an  increased  or  altered  sc^r(^tion  from  tlie  thyroid 
,nd.  The  signs  and  symptoms  of  the  disease  am:  (1)  Enhirgement  of  the 
thmiid  gland.  (2)  Protrusion  of  the  eyeballs.  (3)  Tachycardia  (an  in- 
fcreised  rapidity  in  the  piil^  rate).  (4)  Other  associated  eymptomSj  constant 
TBrl  inconstant  The  disease  is  mticb  more  frequent  in  women  than  men. 
Tk  patients  are  often  neurotic  or  hysterical  individuals.  Aneniiaj  liemor- 
wge,  and  other  depressing  conditions  appear  sometimes  to  act  as  predispos- 
ffigeaiisci^,  as  do  profound  emotional  distiirlmnees. 

1.  The  enhirgement  of  tlie  thyroid  may  be  marked  or  moderate,  and  is 
mally  ^nimetrical.  Its  consistence  is  soft  or  of  medium  firmness.  The 
MSt  is  rarely  great  enough  to  produce  pressure  symptoius. 
■  2,  Exophthalmos  may  he  marked^  moderate,  or,  rai-ely,  absent  There  is 
Ipi increase  in  the  size  of  the  space  between  the  lids;  when  the  patient  is  directed 
t*>k)ok  dowTiward,  the  upper  lid  in  its  motion  lags  behind  tlie  eyeball.  There 
aWnce  of  the  power  to  converge  the  axes  of  the  two  eyes — i.  e.^  the  patient 
umot  loi>k  at  tlie  end  of  her  nose  with  both  eyes  at  once;  when  directed  to 
so,  the  eyes  turn  to  the  right  or 


'  rlie  left,  but  only  one  eye  turns 
ward  tiie  middle  line.  The  pa- 
t  winks  less  often  than  normal. 
3*  The  action  of  the  heart  is 
ipid^ — 120-140  beats  a  niimite  or 
Palpitation  and  tumultuous 
Ction  of  the  heart  occur  from  slight 
ratal  or  physical  disturbances, 
Lttafks  of  angina  pectoris  occur  in 
iJ  cases  associated  with  niyf>car' 
ilk 

4.  Diarrhea    of   a    serious    and 

fm   fatal    character    may    occur. 

m-fius     sr/jnpfoms. — A     constant 

lii'niptom   is   muscular  tremor^   not 

Unlike  that  of  chronic  alcoholism j 

^i(i^i  marked  in  the  hand?^,  but  also 

im-olnng  the  muscles  of  the  trunk. 

tlwreic  movements  may  Ik?  present. 

%sterical   attacks  are  comruonj  as 

am  nervous   irritability  and   otla^r  sruiptoms?   of  neurasthenia.      To  be  men* 

^ij^mai  also  are  increased  secretion  of  sweat,  vasomotor  disturbances,  flushing, 


™ 


1 
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FlQ.    204. EXOPHTHALMTC   GolTER. 

(Case  of  Dr,  WiUUtm  iXfwriR.) 
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edema,  pigmentation.  The  patients  often  become  anemic,  suffer  from  muam- 
lar  weakness  and  emaciation.  The  disease  is  fatal  in  a  considerable  propor- 
tion of  those  cases  which  run  an  acute  course,  chiefly  from  conditions  ^efe^ 
able  to  degeneration  of  the  heart  muscle.  In  other  cases  diarrhea  constitutes 
a  serious  menace  to  life.  It  is  to  be  borne  in  mind  that  any  one  of  the  i^ixBH- 
acteristic  symptoms  of  the  disease  may  be  absent;  further,  that  other  varieties 
of  goiter  and  cysts  and  tumors  of  the  thyroid  gland  may  be  associated  with  the 
symptoms  of  exophthalmic  goiter. 

Cretinism,  Myxedema,  and  Cachexia  Strnmipriva. — In  certain  localities^ 
where,  owing,  apparently,  to  some  quality  in  the  water  supply,  diseases  of  4e 
thyroid  gland  are  endemic  and  frequent,  children  are  bom,  apparently  normal 
at  birth,  who  do  not  develop  normally  either  in  stature  or  intelligence.  They 
are  dwarfs;  the  special  senses  are  blunted;  they  are  often  deaf;  they  may 
never  learn  to  speak ;  they  suffer  from  peculiar  nutritive  disturbances  of  the 
skin  and  its  appendages.  In  such  cases  the  thyroid  gland  is  found  to  be 
atrophied  or  nearly  absent,  in  some  cases  enlarged  but  functionless.  Theae 
unfortunates  are  known  as  "  cretins  " ;  they  are  practically  idiots.  The  condi- 
tion is  not  a  surgical  one,  and  therefore  is  not  described  at  length. 

Myxedema  is  a  corresponding  condition  occurring  in  adults  who  suffer 
from  atrophy  of  the  thyroid  gland,  and  cachexia  sirumipriva  is  an  analogoua 
condition  which  follows  the  total  operative  removal  of  the  thyroid,  rarely 
tumors  and  disease  of  that  organ.  A  few  words  in  regard  to  this  condition 
may  not  be  out  of  place.  In  a  certain  number  of  cases  the  removal  of  the 
thyroid  has  been  followed  in  hours  or  after  a  few  days  by  tetanic  spasms  of 
the  voluntary  muscles,  first  of  the  upper  extremities,  then  of  the  lower,  spread- 
ing to  the  neck  and  trunk,  finally  to  the  diaphragm,  and  ending  in  death  in  a 
large  proportion  of  cases.  The  tetanic  contractions  occur  in  attacks  of  variable 
duration,  and  in  the  fatal  cases  after  diminishing  intervals.  As  a  means  of 
early  diagnosis  may  be  mentioned  Trousseau's  phenomenon — namely,  if  a  large 
blood-vessel  or  nerve  trunk  be  compressed  in  an  extremity  for  a  minute  tetanic 
spasms  of  the  muscles  are  produced;  further,  a  tap  or  light  stroke  in  front 
of  the  ear  causes  sudden  violent  contraction  of  the  muscles  supplied  by  the 
facial  nerve  of  that  side. 

In  other  eases  death  does  not  occur,  and  the  condition  goes  on  to  assume  a 
chronic  form,  about  to  be  described,  known  as  cachexia  struraipriva.  The 
lamentable  state  may  follow  immediately  the  removal  of  the  thyroid,  usually 
it  is  gradually  developed  after  weeks  or  months;  the  symptoms  are  essentially 
the  same  as  those  of  myxedema.  Milder  forms  may  follow  partial  removals 
of  the  thyroid.  After  a  period  of  health  of  variable  duration  following 
removal  of  the  thyroid,  the  individual  gradually  passes  into  a  state  of  mental 
apathy,  loses  all  interest  in  life.  There  is  a  gradual  abolition  of  physical 
and  mental  energy ;  the  temperature  of  the  body  is  subjectively  and  objectively 
lowered.  There  is  edematous  thickening  of  the  skin.  The  skin  of  the  face 
becomes  swollen,  thickened,  and  waxy  in  color.     There  is  cessation  of  seae- 
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don  in  the  sweat  and  sebaceous  glands.  The  face  loses  all  liveliness  of  expres- 
rion;  the  patient  looks  dull  and  stupid.  The  edema  differs  from  ordinary 
flerous  infiltration  in  that  the  tissues  do  not  pit  on  pressure.  The  hair  falls, 
often  completely.  The  swollen  dry  condition  of  the  skin  extends  to  the  trunk 
and  extremities.  There  is  often  marked  edematous  swelling  in  the  supra- 
diricular  region.  The  mucous  membrane  of  the  mouth  and  throat  is  often 
swollen,  so  that  speech  is  interfered  with.  There  is  diminished  cutaneous  sen- 
sibility. There  is  usually  anemia,  diminution  in  the  number  of  red  cells  and 
)f  hemoglobin  of  a  moderate  degree,  and  slight  leucocytosis.  The  sexual  organs 
mdergo  atrophy  or  cease  to  functionate.  The  mental  condition  gradually 
;row8  worse  until  the  patients  are  in  a  condition  of  stupor  from  which  they 
m  scarcely  be  roused.  In  young  persons  the  symptoms  are  most  marked  and 
icute  in  their  course.  The  growth  of  the  bones  in  length  is  interfered  with. 
Tntreated,  these  cases  end  fatally  after  an  interval  which  may  extend  over  a 
mod  of  years. 

Acute  Inflammation  of  the  Thyroid  Oland. — Either  the  normal  gland,  or 
Dore  often  a  gland  the  seat  of  one  or  other  of  the  forms  of  goiter,  may  become 
nflamed  as  the  result  of  an  infected  wound ;  further,  as  a  metastatic  process 
n  the  course  of  any  of  the  acute  infectious  diseases — typhoid,  pyemia,  sep- 
icemia,  the  exanthemata,  diphtheria,  erysipelas,  and  acute  inflammations  of 
ie  alimentary  canal.  The  symptoms  are  those  of  localized  pus  infection  and 
nope  or  less  marked  sepsis.  Local  pain,  tenderness,  and  swelling,  followed  by 
redness  of  the  skin  and  fluctuation  if  an  abscess  makes  its  way  to  the  surface. 
Such  an  abscess  may  burst  into  the  trachea  or  esophagus,  or  burrow  down- 
ward into  the  mediastinum.  Incision  may  permit  the  escape  of  pus  or  of  a 
more  or  less  extensive  slough  of  the  gland  tissue.  Pressure  symptoms,  dyspnea, 
etc,  are  not  uncommon. 

Syphilis. — The  thyroid  may  be  swollen  during  the  early  months  of  syphilis. 
The  enlargement  is  transitory  and  not  marked.  Gumma  of  tlie  thyroid 
occurs  as  a  nodular  or  more  diffuse  and  sometimes  rather  rapidly  growing 
bard  tumor  of  the  gland  accompanied  by  a  good  deal  of  pain  and  by  pressure 
symptoms,  dyspnea,  and  symptoms  of  pressure  on  the  recurrent  laryngeal  nerve. 
The  diagnosis  of  a  malignant  growth  can  only  be  excluded  by  the  use  of  iodid, 
or  by  the  presence  of  other  evidences  of  syphilis. 

Tubercular  Inflammation  of  the  Thyroid  Gland. — Miliary  tubercles  may  be 
present  in  the  gland  during  acute  general  miliary  tuberculosis.  Circuinscri])ed 
or  diffuse  areas  of  tubercular  infiltration  may  occur  as  a  localized  process  in 
4e  gland.  I  have  seen  one  such  case.  One  half  the  thyroid  was  involved  and 
W8  swollen,  hard,  and  nodular.  Operation  disclosed  areas  of  caseation  of 
xnsiderable  size,  and  submiliary  and  larger  tuliercles  scattered  throughout  tlie 
nbstance  of  the  gland.  The  patient  was  a  young  woman  who  showed  other 
ridences  of  tuberculosis,  as  has  boon  regularly  ol)sorv(Kl  in  tliose  cases. 

Echinococcus  of  the  Thyroid. — Ecliinococeiis  of  the  thyroid  has  been  ob- 
n'ed.     There  are  no  positively  distinctive  diagnostic  features  other  than  have 
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been  spoken  of  under  Echinococcns.  Fatal  perforation  into  the  trachea  hs 
taken  place  in  a  number  of  cases,  and  that  before  the  cysts  had  reached  a  veiy 
large  size. 

Bronchocele.     Ooiter. — Benign  enlargements  of  the  thyroid  gland,  whether 
they  involve  the  whole  or  only  a  part  of  the  gland,  are  known  by  the  general 
name  of  goiter.     If  the  enlargement  is  malignant  (carcinoma-sarcoma),  that 
adjective  is  prefixed.     Although  the  pathology  of  the  thyroid  is  rather  com- 
plicated, it  appears  necessary  to  speak  of  it  at  some  length,  fi*r  u  rcet)giiiii«fc| 
of  the  character  of  the  various  lesions  has  an  important  beHrinjpr  on  the  *urgKil 
treatment.     The  enlargement  of  the  gland  may  be  diffuse  or  partial    Tbj 
diffuse  hypertrophies  may  involve  the  parenchyma,  the  fit^otl^a^  or  the  H»5ol 
vessels,  or  all  three.    In  the  last  case  the  gland  is  simply  iiirreased  in  siwj  thl 
relative  proportion  of  the  structures  of  which  it  is  composed  reinaim  norm*? 
(parenchymatous  goiter),  or  the  contents  of  the  glandular  foil  idea  are  m\ 
creased  in  quantity  (follicular  diffuse  goiter).     The  contents  of  the  glafid  faflS 
cles  may  undergo  colloid  degeneration,  and  the  process  may  be  aecmopanW 
by  the  fusion  of  several  follicles  into  one  larger  space  (diffuse  colloid  goiter). 
I^ss  commonly  the  fibrous  stroma  of  the  gland  is  increased  in  amomit  at  the 
expense  of  the  glandular  elements.     The  gland  becomes  hard  and  nodnhTy  $nA 
often  diminished  in  size.     When,  along  with  an  increase  in  the  (^anddar 
elements,  arteries  or  veins  or  both  are  notably  increased  in  size,  we  sometimes 
speak  of  a  "  vascular  goiter^ 

Partial  Hypertrophies. — The  changes  are  the  same  as  in  the  diffuse 
forms,  but  are  limited  to  a  circumscribed  portion  of  the  gland.  In  these  areas 
of  hyperplasia,  cysts  may  be  formed  either  by  absorption  of  the  walls  of  con- 
tiguous follicles,  or  from  hemorrhages,  or  from  necrosis  of  a  limited  area  of 
tissue.  The  cysts  may  be  single  or  multiple,  close  together,  or  scattered  through- 
out one  or  both  lobes  of  the  gland.  They  vary  in  size  from  that  of  a  pea  to 
an  orange  or  larger.  In  the  first  variety  the  wall  of  the  cyst  is  at  first  thin 
and  delicate;  later  it  may  become  thickened  and  fibrous.  Calcareous  degen- 
eration may  take  place  in  the  cyst  wall ;  rarely  thin,  bony  plates  may  be  devel- 
oped. So  long  as  the  interior  of  the  cyst  is  lined  with  epithelium,  the  coBtents 
of  the  cyst  may  increase  in  quantity  and  the  cyst  increase  in  size.  The  con- 
tents of  the  cysts  may  be  colloid  material,  the  consistence  of  which  may  be 
thin  and  watery,  or  semifluid  and  viscid,  or  soft  solid,  and  may  contain  cholefr 
terin  crystals.  If,  as  often  happens,  bleeding  occurs  into  the  interior  of  the 
cysts,  the  color  and  consistence  will  be  thin,  brown,  and  turbid,  or  thick,  pasty, 
and  chocolate-colored,  etc.,  according  to  the  amount  of  blood  and  colloid  mate- 
rial respectively.  In  those  cysts  which  arise  primarily  from  hemorrhage  into 
the  substance  of  the  gland,  the  contents  are  often  brown,  pasty  material,  or  in 
some  cases  lime  salts  are  deposited  in  the  ancient  blood  clot  to  a  variable  extent, 
producing  dry,  puttylike  masses,  or  hard  calcareous  nodules.  The  place  of  suA 
blood  clots  may  be  taken  by  firm  fibrous  tissue  forming  fibrous  no<lules  in  the 
gland.     The  connective-tissue  stroma  of  the  hyperplastic  portion  of  gland  suV 
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ad  tiilinkr  adenomata,  preserving  the  fetal  type  of  tissue,  and 
nomata,  in  which  the  tiilmles  are  lined  with  cylindrieiil  epithelium^ 
ifnta  the  benign  forms  of  goiter, 

mtr  Thyroids, — Portions  of  thyroid  tissue  may  occur  in  varioua 
either  comiccft^d  with  the  tliyroid  gland  hy  a  hridge  of  fibruiis  tissue 
^ident  musses.  In  the  foruicr  ease  their  relation  to  the  thyroid  is 
tanees  easy  to  recognize.     Tliey  move  with  the  thyroid  and  trachea 

act  of  swalhiwingj  or  their  connection  can  he  dcjuonstrated  on 
m.  In  the  latter  case  the  diaii^osis  is  often  impossible.  Accessory 
He  classified  by  lladelung  into  inferior,  posterior,  superior,  and 
cessory  thyroids.     The  inferior  group  may  be  sub&tcrnfllj   intra- 

retroclflvienliir.  The  retrosternal  are  the  most  frequent;  they  are 
bected  with  the  thyroid  isthmus  by  a  band  of  fibrous  tissue.  The 
enr  between  the  esophagus  and  vertebnr^  and  may  give  rise  to  diffi- 
Jlowing.  The  superior  may  occur  above  the  hyoid  bone  or  at  the  base 
^e.  The  anterior  accessory  thyroids  are  exceedingly  rare;  the  term 
fd  to  designate  tlie  rare  cases  in  \vhi<*h  an  accessory  thyroid  connected 
rroid  istlunus  has  descended  under  the  skin  of  the  thorax  in  front  of 

instead  of  assuming  a  retrosternal  situation,  as  is  commonly  the  case. 
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Symptoms. — The  symptoms  produced  by  enlargements  of  the  thyroid  de- 
pend upon  the  size  and  situation  of  the  tumor  and  the  rapidity  of  its  growth, 
and  are  cliiefly  due  to  pressure  upon  surrounding  organs — trachea,  esophagus, 
blood-vessels,  and  nerves.  Respiratory  symptoms  may  be  slight  or  marked. 
If  the  tumor  is  considerable  in  size,  dyspnea  on  exertion  will  be  complained 
of,  accompanied  by  whistling  breathing ;  there  may  also  be  attacks  of  severe 
dyspnea,  which  come  on  without  warning  and  may  awaken  the  patient  out  of 
his  sleep.  Such  attacks  may  be  alarming,  or  even  fatal.  They  may  be  due 
to  compression  of  the  trachea  or  to  pressure  upon  the  nerves  of  the  larynx. 
The  recurrent  laryngeal  may  be  compressed  upon  one  or  both  sides.  If  one 
nerve  is  paralyzed,  one  vocal  cord  cannot  be  abducted.  Disturbance  of  voice 
and  dyspnea  are  the  result.  If  both,  such  dyspnea  may  be  fatal.  These  pa- 
tients suffer  from  aphonia.  The  retrosternal  thyroid  tumors,  and  those  which 
surround  the  trachea,  are  especially  liable  to  cause  such  symptoms.  The  com- 
pression of  the  trachea  by  tumors  of  the  thyroid  is  of  several  types.  If  the 
tumor  surrounds  the  trachea  the  compression  may  be  circular ;  the  caliber  of 
the  trachea  in  the  compressed  area  is  symmetrically  diminished.  Lateral  com- 
pression is  more  common  from  one  or  both  sides.  If  the  pressure  is  unilateral, 
the  trachea  may  be  narrowed  from  side  to  side  and  sharply  bent;  a  perilous 
condition,  attended  by  the  danger  of  sudden  collapse  of  the  trachea  and  death 
from  asphyxia.  Bilateral  compression  may  cause  the  trachea  to  be  narrowed 
to  a  mere  slit,  broader  in  front  than  behind;  in  this  condition  the  trachea 
has  been  likened  to  the  scabbard  of  a  saber.  Intrathoracic  goiters,  either  ia 
front  of  the  trachea  or  behind  the  esophagus,  may  compress  the  trachea  against 
the  vertebrae  or  the  sternum,  respectively.  It  is  to  be  remembered  that  all  these 
forms  of  compression,  if  prolonged,  are  attended  by  softening  and  absorption 
of  the  cartilaginous  tracheal  rings.  Irritation  of  the  recurrent  nerves  may 
cause  spasm  of  the  larynx,  with  spasmodic  cough,  hoarseness,  and  dangerous 
dyspnea.  Pressure  upon  the  cervical  sympathetic  will  cause  irritation  or  paral- 
ysis of  that  nerve  trunk,  with  corresponding  symptoms  (see  Injuries  of  the 
Cervical  Sympathetic).  Pressure  symptoms  upon  the  main  trunk  of  the  pneu- 
mogastric  are  rare  except  from  tumors  which  surround  the  trachea  or  lie  behind 
the  esophagus,  and  in  malignant  tumors  of  the  thyroid.  The  most  notahle 
symptoms  of  irritation  of  the  pneumogastric  is  tachycardia.  Pressure  upon 
the  lower  cervical  nerves  may  cause  neuralgic  pain  in  the  arm.  Pressure  symp- 
toms on  the  gullet  are  confined  to  those  thyroid  nodules  which  grow  backward 
chiefly  upon  the  left  side,  to  circular  goiters  surrounding  the  trachea,  and  to 
accessory  thyroids  behind  the  esophagus  and  to  malignant  tumors.  The  symp- 
toms are  rarely  urgent.  There  may  be  pain  in  swallowing,  but  there  is  rarefy 
difficulty  in  swallowing  solid  food.  Although  the  thyroid  arteries  are  often 
notably  increased  both  in  length  and  caliber  in  the  presence  of  large  goiten, 
no  symptoms  other  than  increased  pulsation  are  ordinarily  produced.  The 
carotids  are  displaced  backward  and  outward  as  the  tumor  grows,  and  may  often 
be  felt  and  seen  pulsating  behind  the  stemo-mastoid  muscle,  sometimes  quite  snr 
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pcrficially.  Pressure  iijion  tbe  veins  eanses  congestion,  often  cyanosis  of  tbe  fac^, 
ly  obstruction  to  venous  return,  iiotahlj  in  goiter  occupying  tlje  superior  aperture 
of  tlie  thorax.  The  cyanosis  is  uiosfe  lunrked  after  luuaeuhir  effort.  While  the 
patient  is  quiet  the  face  is  often  notably  pale-  In  some  cases  there  may  be  ede- 
ma of  the  arm  and  nwelling 
of  the  mueous  membrane  of 
tlie  mouth.     Tliere  is  often 

dilatation  of  the  right  side 

i)(  the    lieart    (tachycardia 

md  palpitation),     Tbe  sit- 

perfidal  and  deep  veins  of 

the  neck  are  often  dilated. 

Differential  Diao no- 
sis  OF  GoiTER,^ — The  mere 

enlargeinent  of  a  normally 

plflced    thyroid    gland, 

wlielher  diffuse  or  circum- 

gcribedj  is  easily  recognized. 

Tbe  anatomical  situation  of 

the  tsimor  and  the  fact  that 

it  moves  up  and  down  with 

tlie  larynx  during  the  act 

of  swallowing  is  enough  to 

connect  it  witli  the  thyroid  gland. 
irm  much  information. 


Fig.  207. —Cvf^Tic  CiOiTER  ^if  Rath KfE  L  ss;'  r  Sii-i:.  i  iicum- 
fefpiicc  of  the  neck  17|  incbe^,  (Coll*^ctio^J  of  Dr,  Cb^rlea 
McBurnfy.) 


Insjiection  of  the  individual  and  of  the  neck 
If  the  enlargement  is  symmetrical  and  is  associated 
with  exophthalmos  J  tlje  diagnosis  of  exophthalmic  goiter  needs  only  a  brief  in- 
quiry into  the  subjective  symptoms  and  hiiiitory  to  render  it  certain.  We  are 
further  able  to  note  the  size  and  situation  of  the  tumor,  whether  it  affects  one  or 
Mi  VAyes  or  the  isthmus.  Pressure  on  the  veins  is  indicnted  by  cyanosis  or 
(Nuigcstion  of  the  face  and  dilated  subcutaneous  veins.  Paralysis  of  the  sympa- 
thetic is  indicated  by  a  contracted  pupil^  partial  ptosis,  flushing  of  the  affected 
mh  af  the  face,  etc.  Irritation  causes  a  dilated  pupil,  sometimes  exophthal* 
moiy  paleness  of  the  skin,  etc*  By  palpation  we  determine  the  mobility  of 
the  tumor.  Unless  a  thyroid  is  very  large  or  is  wedged  into  the  superior  aper- 
ture of  the  thorax,  or  is  one  of  the  rare  congenital  forma  which  surrounds  the 
trachea,  it  is  usually  quite  movable*  Immobility  suggests  malignancy.  Adhe- 
sion of  the  skin  to  the  tumor  indicatcB  malignancy  or  inflammation.  The 
eoQsistenee  is  best  tested  by  palpation  with  both  hands*  The  presence  of  cysts, 
of  hard,  fibrous  nodules,  may  l>e  thus  detected.  The  position  of  the  lar^Tix 
^d  trachea,  whether  displaced,  bent,  or  compressed,  may  he  determined  more 
pkae  aecurately  in  the  same  manner.  By  auscultation,  w^histling  or  harsh 
mrathing  may  be  heard j  indicating  cfJinpression  of  the  trachea  or  involvement 
of  the  nerves  of  the  larynx,  Tn  some  very  vascular  goiters  a  soft  systolic 
iimmr  may  be  present  over  tlie  tumor. 
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Lnryngoscopic  Examinalion, — If  one  or  both  recurrent  nerv^es  are 

upon,  or  muliilj  Htrett^Iietl  liy  tlje  tiiiuor,  tlie  laryngrit4e(>[>ic  picture  may  ?fii>w 
one  or  bcttb  vocal  cords  panilyKed  »o  that  they  ninntit  he  abdncttnL  In  mim 
cases  displacement  or  narrowing  of  tlie  traeljfa  niuy  h^  recugni/jiblc  thronjA 
laryiigoscopic  examination.  The  presence  of  a  thyroid  tumor  being  estabUabttl^ 
it  h  desirable  to  determine  its  character.  In  the  United  Statct?^  diffuse  hyprr 
plasias  of  the  thyroid  are  lesa  common  than  in  those  countries — ^]»ortiotis  of 
Switzerland,  certain  counties  in  England,  and  districts  in  India — ^where  piiter 
IS  endemic.  By  far  the  largest  ])ro  port  ion  of  eaj^c?s  seen  in  America  are  cir- 
cumscrilx^d  tumors  of  one  or  other  lateral  lobe,  and  of  these  ihe  cystic  varia^ 
is  notably  fre(|uent.  1H 

Simple  it  y  per  em  m  of  the  Thyroid. — Simple  hyperemia  of  the  thrmi 
occurs  for  the  most  part  in  young  women  and  girls;  is  associated  with  puln^ftv, 
menstruation,  or  pregnancy.  The  gland  is  moderately  enlargcil,  not  sutheif-nilT 
to  cause  marked  deforuiity,  of  soft  and  normal  consistence*  In  some  eas^A  lijii 
condition  precedes  permanent  follicular  hypertrophy  of  the  gland  of  the  Mm 

type.  Tile  individuaU  tin  is 
affected  are  usually  yimn^ 
women.  The  eutin*  irliiud 
is  markedly  incrtnts^^l  in 
size  and  of  firm  Ciin.-?i^rrnrc. 
The  surface  may  \jn*  i^mmk 
or  lie  re  and  there  groii]«  af 
follicles  may  cause  roimJiJ 
elevations  of  amall  ma  m 
the  surface.  One  or  m<in' 
soft  nodular  proniini^Tui^ 
a|)pearing  at  the  time  of 
puller ty  in  a  gland  ntJu^ 
wise  normal,  which  pn^w 
very  slowly  or  remaiti  iti- 
tionary  and  do  not  ivat^h  a 
size  larger  than  a  fmall 
hen's  egg,  and  emm  m 
symptoms  other  tliaa  di^Iit 
deformity,  are  offfn  ft 
adenoniata  (WolfleraV 

Colloid  Ooiter,~ViMi 
goiter   of   the   diffuse  tjpp 
occurs  for  the  n!ost  part  ii 
wT*men  dnrinfr  middli^  lli 
The  timior  is  of  glow 


fet^ 
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(Gall cm: ti nil  t>f  I>r.  Clmrtea  McHumey.) 


hat  attains,  after  a  time,  a  large  size.    The  two  halves  of  tlie  gland  are  mm 
enlarged  ime<iually.     They  may  form  prominent  tumors,  eacli  as  laige  as  % 
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fist  or  larger.  The  consistence  h  rather  Boft  and  doughy.  When  diffuse 
rophv  affects  es]x»t^iallj  the  blood  vessc^a^  the  entire  ghind  ia  enlarged, 
ay  pulsak?  distiuetly  on  palpation.  There  may  be  a  vaseulur  iriiiniiiir. 
umor  eaiL  ha  diiinmabed  in 
f  firm  com  press  lull,  but  en- 

agr«in  rapiilly  as  the  blood 
rs  the  veis.sels, 
Wous    G  a  it  e  r.  — F  i  broiis   giii  - 

a  comparatively  rare  form. 
irs  for  tlie  jnoBt  part  in  f>er- 
Jiranced  in  life,  and  h  elmr- 
ed  by  the  formation  of  norl- 
[  dense,  hard,  fibrous  tissue 
inated  through  the  substance 
gland.  The  individual  nod- 
tay  be  as  small  as  a  pea  or 

an  entire  lateral  lolx;  and 
I  mass  of  considerable  size. 
eons  degeneration  in  tlie 
a  renders  them  as  hard  as 
The  noilules  are  usually 
le  one  on  the  other,  Tliey 
►mjeet  from  the  surface  of 
and    and    become    pedimcu- 


Ft-, 


'2fy.*. 
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(Gkjlleetiou  uf  Ur.  Charles  AIclJuniL'y.) 


Thyroid. — The  formation  of  cysts  has  already  been  described.  They 
)nu  in  a  gland  apparently  otherwise  nonnal  (a  very  common  form  in 
lited  States)^  or  in  combination  with  diffuse  hypertrophy  of  the  paren- 
^oiis  or  fibrous  variety.     The  cystj^  vary  greatly  in  sizcj  from  that  of  a 

an  orange;  in  some  cases  they  n*ach  an  enormous  size,  and  cysts  have 
amoved  weighing  many  pounds.  They  may  be  single  or  multiple*  The 
gis  IS  easy  if  the  cyst  is  of  fair  si3;e  antl  not  too  dec[ily  placed.  They 
•ounded,  smooth,  elasticj  fluctuating  prominences.  If  large,  superficial, 
led  with  clear  fluid,  they  may  rarely  Ix'  tvanslucent.     If  small  and  deeply 

in  the  gland^  and  especially  if  a  calcareous  deposit  has  taken  place  in 
ft  wall,  the  diaj^o^is  may  be  difficult.  The  diagnosis  may  be  confirmed 
le  character  of  the  contents  of  the  cyst  may  be  determined  with  an 
ing  needle.  In  introducing  a  needle  into  the  thyroid  for  diagnostic 
es,  the  utrieteat  precautions  of  asepsis  should  be  observed.     The  needle 

be  fine.  The  danger  of  wounding  one  of  the  enlarged  and  thin-walled 
>f  a  tliwoid  tumor  with  a  large  aspirating  needle  and  the  subsequent 
ion  of  an  annoying  or  even  serious  hematoma  is  not  remote.  Unless  the 
ft  w  frejmrefl  to  operate  at  once,  it  is  better  to  omit  the  use  of  a  nerdU 
keTu     The  diagnosis  of  accessory  thyroid  tumors  is  often  ini possible.     If 
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the  tumor  is  still  connected  with  the  thyroid  by  a  pedicle  of  thyroid  or  fibrous 
tissue,  it  may  not  be  difficult.  The  presence  of  enlargement,  diifuse  or  cir- 
cumscribed, in  the  gland  itself  might  be  an  aid,  as  well  as  a  history  of  prolonged 
sojourn  in  a  goitrous  district.  Tumors  in  the  suprahyoid  region  and  in  the 
base  of  the  tongue  may  be  accessory  thyroids.  The  thyroid  may  surround  the 
trachea  as  a  congenital  condition.  The  tumor  may  cause  obstructive  symptoms 
of  a  serious  or  fatal  character  soon  after  birth,  or  if  the  thyroid  become* 
enlarged,  at  any  subsequent  time.  ^*  Movable  thyroid  tumors  "  are  .wholly  or 
partly  detached  portions  of  thyroid  tissue  which  lie  in  front  of  the  trachei 
and  move  in  and  out  of  the  superior  orifice  of  the  thorax,  descending  with 
inspiration,  rising  with  expiration.  If  they  become  swollen,  inflamed,  or  cd- 
careous,  and  thus  impacted  behind  the  sternum,  they  give  rise  to  serious  pres- 
sure symptoms  upon  the  trachea  and  innominate  vein. 

Halignant  Tumors  of  the  Thyroid. — Both  sarcoma  and  carcinoma  occur  in 
the  thyroid  gland  with  moderate  frequency,  notably  in  goitrous  regions  and  in 
thyroids  already  the  seat  of  benign  enlargements. 

Sarcoma. — Any  of  the  types  of  sarcoma  may  occur  in  the  thyroid.  Usually 
the  tumor  involves  one  lateral  lobe;  less  commonly  the  entire  gland  is  infil- 
trated. The  sarcomata  are  characterized  by  rapid  growth,  rather  early  perfora- 
tion of  the  gland  capsule  and  infiltration  of  the  surrounding  tissue,  and  serioM 
pressure  symptoms  often  the  ultimate  cause  of  death.  Symptoms  referable 
to  pressure  upon  the  esophagus  are  more  frequent  and  more  marked  than  i» 
the  case  with  benign  growths,  serious  obstruction  of  the  esophagus  being  cm' 
mon  from  malignant  infiltration  or  pressure,  rare  from  the  pressure  of  a 
benign  growth.  The  skin  is  rather  rarely  involved  and  destroyed  with  ulcera- 
tion, hemorrhage,  necrosis,  putrid  decomposition,  etc.  The  disease  usually 
occurs  in  early  adult  life.  So  long  as  the  capsule  remains  intact  the  tumor  is 
movable.  After  the  surrounding  tissues  are  invaded,  more  or  less  fixation 
occurs.  The  consistence  varies  with  the  tj^pe  of  sarcoma,  but  is  usually  rathtf 
soft  than  hard.     Metastases  occur,  notably  in  the  lungs  and  bones. 

Carcinoma  of  the  Thyroid. — Carcinoma  occurs  in  the  majority  of  cases 
in  advanced  life,  but  has  been  observed  in  young  persons.  Ordinary  alveolar 
carcinoma  of  the  soft  medullary  and  rapidly  progressive  type  is  the  ruk 
Scirrhus  also  occurs,  but  is  much  more  rare.  A  third  type,  commonly  knotm 
as  adeno-earcinoma  of  the  thyroid,  occurs  in  only  a  few  cases,  and  is  a  veiy 
interesting  tumor,  since,  although  it  cause  metastases,  it  does  not  infect  the 
lymph  glands,  and  in  most  instances  neither  the  thyroid  itself  nor  the  secowi- 
ary  tumors  depart  in  histological  structure  from  the  normal  gland  tissue,  Tb 
thyroid  may  even  remain  normal  in  size  and  yet  metastatic  tumors  form,  whidi 
recur  after  removal.  The  secondary  tumors  occur  very  commonly  in  the  bon* 
The  metastatic  tumors  are  sometimes  solitary.  They  occur  notably  in  the  sknB 
and  lower  jaw,  in  the  clavicle,  ribs,  and  other  long  bones.  The  growth  roi] 
be  very  slow,  so  that  years  elapse  before  the  tumor  reaches  a  considerable  ?is8 
Strangely  enough,  the  secondary  tumors  may  show  the  structure  of  akeota 


1 


DISEASES  AND  TUMORS   OF  THE   THYROID  GLAND  579 

einoma,  and  alveolar  carcinoma  of  the  thyroid  may  produce  metastases  re- 
ibling  in  structure  the  normal  thyroid.  Clinically  the  metastases  in  the  bones 
^mble  sarcomata.  The  alveolar  carcinomata  of  the  thyroid  occur  more  often, 
itatedy  in  advanced  life  and  in  goitrous  thyroids  rather  than  in  young  per- 
j  with  normal  glands.  The  tumor  usually  begins  as  a  nodule,  which  grows 
ler  rapidly  and  may  infiltrate  the  entire  gland ;  perforates  the  capsule  and 
Itrates  the  surrounding  tissues ;  causes  infection  of  lymph  nodes  and  metas- 
s.  These  tumors  ordinarily  cause  early  and  grave  pressure.  Symptoms  are 
1,  dyspnea,  dysphagia,  recurrent  lar;>Tigeal  and  sympathetic  paralysis,  pres- 
j  upon  the  veins  with  congestion,  edema,  etc. ;  but  it  is  astonishing  to  what 
rge  size  a  carcinoma  of  the  thyroid  may  attain  and  yet  leave  the  patient 
It  comfortable,  notably,  if  while  the  tumor  grows  a  fibrous  capsule  con- 
ies to  surroimd  it  at  least  in  part.  I  recall  such  a  case,  an  elderly  man 
1  an  enormous  thyroid  tumor  just  ready  to  perforate  the  skin  of  the  neck 
r  an  area  of  moderate  size,  and  evidently  malignant,  but  who  yet  was  in 

general  health,  suffered  but  little  pain,  had  only  moderate  dyspnea  on 
rtion,  and  some  congestion  of  the  face.  He  desired  me  to  remove  the  tumor. 
ng  young,  inexperienced,  and  rash,  I  attempted  to  remove  the  growth,  but 

obliged  to  desist  on  account  of  bleeding.  At  the  autopsy,  which  was  made 
lo  very  remote  date,  the  tiunor  tissue  was  found  to  pass  into  the  thorax  and 
•ompletely  surround  the  aorta.  Except  the  intrathoracic  part,  and  over  a 
ler  small  area  in  the  upper  part  of  the  neck,  the  very  large  tumor  was 
rounded  by  a  fairly  thick  connective-tissue  capsule,  perforated,  however,  by 
aerous  large  vessels. 

Scirrhous  carcinoma  occurs  in  elderly  people,  and  is  much  less  common  than 
alveolar  form.  The  tumor  is  rarely  large,  is  characterized  by  stony  hard- 
?,  and  often  produces  marked  pressure  symptoms,  although  the  duration  of 

is  longer  than  in  the  alveolar  form.  On  section  the  tumor  shows  a  struc- 
j  of  firm  fibrous  tissue,  with  occasional  alveoli  containing  cells  in  a  condition 
fatty  degeneration,  and  granular  material.  At  the  advancing  border  the 
oli  with  strings  and  nests  of  epithelial  cells  are  more  numerous.  Here,  as 
where,  the  neighboring  tissues  are  slowly  but  continuously  invaded  with  the 
nation  of  dense  masses  and  strands  of  contracting  fibrous  tissue.  Often 
gland  is  diminished  rather  than  increased  in  size.  The  involvement  of  the 
iph  nodes  greatly  aids  in  the  diagnosis. 

Siieases  of  the  Thymus  Gland. — The  thymus  usually  imdergoes  atrophy,  and 
aormally  represented  at  birth  by  a  mass  of  fatty  tissue  lying  in  the  anterior 
diastinum,  behind  the  sternum,  above  the  pericardium,  and  between  the  in- 
minate  and  left  common  carotid  arteries,  in  which,  liowever,  some  residue 
gland  tissue  has  been  demonstrated.  It  may  persist  in  adult  life,  but  is 
ly  rarely  of  pathological  consequence  except  wlion  it  becomes  the  seat  of 
^coma. 

Statx's  t.ymphattcus. — The  chief  surgical  interest  in  the  organ  is  that 
the  so<'alled  "  status  lymphaticus  "  enlargement  of  the  thymus  is  associated 
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with  general  hyperplasia  of  the  lymph  nodes,  congenital  narrowing  of  the  aortj 
and  of  the  entire  arterial  system.  The  condition  resembles  persistent  chronic 
chlorosis,  with  a  decided  feebleness  of  constitution,  such  that  these  individoak 
suffer  from  heart  and  respiratory  failure  of  a  serious  and  even  fatal  character 
from  slight  depressing  causes.  Injuries  and  operations  of  a  trifling  character 
and  the  administration  of  anesthetics  are  often  followed  by  death.  Death  maj 
occur  suddenly  at  any  time  during  anesthesia,  with  the  symptoms  of  cyanoab 
or  paleness,  shallow  respiration,  dilated  pupils,  and  a  failing  heart  which  doei 
not  readily  respond  to  stimulation,  or  the  death  may  be  delayed  for  some 
hours.  The  pulse  is  apt  to  be  rapid  during  and  after  the  anesthesia,  and  heart 
failure  comes  on  gradually  or  quickly,  with  coincident  respiratory  failniei 
unconsciousness,  and  death.  In  these  cases  the  thymus  is  regularly  found 
enlarged,  but  never  enlarged  enough  in  the  adult  cases  to  compress  the  trachea. 
The  lymph  nodes  are  moderately  enlarged  throughout  the  body.  The  aorta 
is  often  narrower  than  normal.     The  spleen  is  usually  somewhat  enlarged. 

The  diagnosis  of  the  status  lymphaticus  is  important  because  such  patients 
should  not  be  anesthetized  nor  operated  upon  if  it  is  possible  to  avoid  it  The 
enlargement  of  the  thymus  and  the  narrowness  of  the  aorta  can  hardly  he 
made  out  during  life.  The  signs  which  would  lead  to  a  suspicion  of  the 
disease  are  palpable  lymph  nodes  in  regions  where  they  are  superficial;  rarely 
the  mesenteric  glands  (Ewing),  a  flabby  and  anemic  habitus,  enlarged  tonsil^ 
and  the  presence  of  adenoids ;  a  history  of  attacks  of  syncope  and  of  a  tendewy 
to  dyspnea  and  respiratory  failure.  Apparent  smallness  of  the  principal  a^ 
teries.  A  certain  proportion  of  the  cases  are  associated  with  exophthalmia 
goiter,  and  in  some  there  are  the  signs  of  rachitis  in  early  life. 

In  infants  and  children  a  few  cases  of  actual  compression  of  the  trachea 
by  an  enlarged  thymus  have  been  recorded,  producing  severe  dyspnea,  whick 
has  in  several  instances  been  permanently  relieved  by  removing  a  portion  rf 
the  gland,  pulling  the  remainder  up  into  the  neck  and  stitching  it  fast  to  tto 
most  convenient  tissues,  thus  anchoring  it. 

Sarcoma  of  the  Thymus. — Sarcoma  of  the  thymus  is  very  rare.  Tbe 
symptoms  are  those  of  a  tumor  in  the  mediastinum  compressing  the  viscera, 
causing  also  dullness  on  percussion.  A  fluoroscopic  examination  or  a  n^ 
graph  might  establish  the  probable  diagnosis  of  a  mediastinal  tumor. 

THE  LARYNX  AND  TRACHEA 

Examination. — The  larynx  and  trachea  can  be  examined  by  external  insp*' 
tion  and  palpation.  Some  data  in  cases  of  gross  lesions,  whether  due  to  inj^ 
or  disease,  may  thus  be  obtained.  The  larynx  may  be  examined  by  the  i^ft^ 
finger  inserted  into  the  mouth,  and  the  presence  of  foreign  bodies,  stenoBMi 
tumors,  and  inflammatory  exudates  and  abscesses  may  thus  be  detected,  ll* 
spection  of  the  larynx  with  the  laryngoscopic  mirror  furnishes  more  inforot 
tion  than  other  methods.     Properly  to  interpret  the  laryngoscopic  picture  « 
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pathological  conditions  requires  much  training  and  experience.  The  technic 
of  the  examination  can  only  be  acquired  by  practice,  best  upon  the  normal 
subject  The  student  may  indeed  practice  in  front  of  a  mirror  upon  his  own 
person.  In  this  manner  he  may  familiarize  himself  with  the  appearances  of 
die  healthy  larynx,  and  acquire  the  manual  dexterity  necessary  for  the  success- 
ful examination  of  cases  of  disease.  Endolaryngeal  operations  are  rarely 
attempted  except  by  specialists,  and  a  high  degree  of  skill,  only  to  be  acquired 
by  long  practice,  is  essential  for  their  performance.  For  the  practice  of  laryn- 
goscopy the  source  of  illumination  may  be  sunlight,  an  electric  bull's-eye  lamp, 
an  Argand  gas  burner  behind  a  bull's-eye  lens,  a  good  oil  lamp,  or  an  electric 
beadlight  worn  upon  the  forehead ;  in  this  case  the  head  mirror  is  dispensed 
with.  A  centrally  perforated  concave  head  mirror  worn  upon  the  forehead, 
the  central  perforation  opposite  one  or  other  eye  of  the  operator,  is  commonly 
used  to  reflect  light  into  the  throat  and  illuminate  the  laryngoscopic  mirror. 
Laryngoscopic  mirrors  are  made  in  several  sizes ;  the'  largest  mirror  should  be 
uaed  when  practicable.  A  laryngoscopic  mirror  is  now  made  with  a  small, 
cold  electric  light  attached.  I  have  found  it  convenient.  Cocainization  of 
the  pharynx  may  precede  the  examination  in  irritable  and  difficult  cases. 
In  studying  the  laryngoscopic  picture  of  pathological  conditions  it  is  to  be 
borne  in  mind  that  the  view  obtained  is  of  the  surface  merely;  that  some 
portions  of  the  larynx  are  inaccessible  to  direct  vision,  and  that  many  of 
the  structures  are  seen  foreshortened.  The  extent  of  a  lesion  a  part  of 
which  only  can  be  seen  may  be  much  greater  than  appears.  It  is  impor- 
knt,  therefore,  to  make  the  examination  in  the  most  painstaking  and  thor- 
ough manner,  and  to  bring  into  view  in  succession  every  part  of  the  larynx 
accessible  to  vision.  The  examination  is  conducted  as  follows:  The  room 
should  be  darkened ;  the  patient  and  surgeon  sit  facing  one  another,  and  close 
together.  The  source  of  light  should  be  on  a  level  with  and  close  to  the  patient's 
ear.  If  the  surgeon  looks  through  the  head  mirror  with  his  left  eye,  the  light 
should  be  opposite  the  patient's  right  ear,  and  vice  versa.  The  patient  sits  with 
Ms  shoulders  thrown  a  little  forward  and  his  chin  slightly  elevated.  He  is  then 
directed  to  open  his  mouth  widely  and  to  thrust  out  his  tongue.  The  tongue 
is  then  held  with  a  piece  of  gauze  or  a  napkin  either  by  the  patient  or  by  the 
surgeon.  The  head  mirror  is  then  focused  and  rotated  until  the  light  is  con- 
centrated upon  the  uvula.  The  laryngoscopic  mirror  is  then  warmed  by  holding 
its  glass  surface  for  an  instant  over  a  lamp  until  a  film  of  moisture  forms  upon 
the  metal  surface  of  its  back  and  disappears.  Its  temperature  is  then  tested 
ly  the  surgeon  upon  the  back  of  his  hand.  Holding  the  handle  of  the  mirror 
like  a  pen,  he  introduces  it  flatwise  into  the  patient's  mouth,  without  touching 
the  tongue,  until  it  rests  against  the  uvula,  which  is  pushed  a  little  upward 
and  backward,  but  not  into  contact  with  the  posterior  pharyngeal  wall;  the 
bandle  of  the  instrument  is  then  elevated  a  little  and  approached  to  the  left 
»mer  of  the  patient's  mouth.  The  larynx  w^ill  then  come  into  view,  and  by 
iight  movements  of  the  mirror  the  various  parts  may  be  inspected.     The  front 
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part  of  the  larynx,  the  epiglottis,  anterior  commissure,  etc.,  appear  at  the  top 
of  the  mirror ;  the  posterior  commissure,  arytenoids,  etc.,  at  the  bottom.  The 
patient  is  directed  to  pronounce  the  vowel  ^'  e,"  and  then  to  breathe  naturally, 
showing  the  vocal  cords  in  the  position  of  phonation  and  at  rest  respectively. 
In  the  first  instance  the  vocal  cords  are  seen  close  together  throughout,  and 
parallel  or  separated  posteriorly  by  a  small  triangular  space,  indicating  the 
ligamentous  and  cartilaginous  portions  of  the  cords  respectively.  During  nat- 
ural breathing  the  cords  are  separated,  leaving  a  triangular  space — the  rima 
glottidis — between.  During  deep  inspiration  they  separate  more  widely,  and 
one  can  see  several  rings  of  the  trachea,  or  sometimes  the  bifurcation  of  that 
tube.  The  parts  that  should  be  seen  are  the  true  and  false  vocal  cords,  the 
anterior  and  posterior  commissure,  the  ventricles  between  them,  the  arytenoids, 
the  aryteno-epiglottic  ligaments,  the  epiglottis,  the  base  of  the  tongue,  and 
sinus  pyriformis  and  glosso-epiglottic  ligaments.  The  movements  of  the  larynx 
should  be  carefully  observed.  The  normal  color  of  the  different  parts  can  be 
best  studied  by  direct  observation.  The  greatest  gentleness  and  steadiness  are 
essential  to  conduct  the  examination  properly.  Certain  obstacles  may  prevent 
a  satisfactory  examination:  1.  An  unusually  thick  tongue,  which  arches  upward 
and  obstructs  the  view ;  this  can  be  overcome  by  the  use  of  a  tongue  depressor. 
2.  An  intolerant  and  irritable  pharynx,  overcome  by  the  use  of  cocain.  3.  En- 
larged tonsils;  cocain  and  the  use  of  a  rather  large  mirror  with  which  the 
tonsils  may  be  pressed  backward,  or  removal  of  the  tonsils.  4.  A  recurved 
and  overhanging  epiglottis ;  may  be  cocainized  and  held  forward  out  of  the 
way  with  a  soft  probe.  In  order  to  gain  a  better  view  of  the  posterior  com- 
missure and  the  posterior  surface  of  the  trachea  the  following  procedure  may 
be  adopted  (Killian)  :  The  patient  stands  with  his  head  bent  forward,  mouth 
widely  opened,  chin  resting  upon  the  sternum;  the  tongue  is  drawn  strongly 
forward  out  of  the  mouth.  The  surgeon  sits  or  kneels  in  front  of  the  patient, 
and  causes  the  reflected  light  from  the  head  mirror  to  be  thrown  upward 
into  the  pharynx.  A  rather  large  laryngoscopic  mirror  is  used  in  the 
throat. 

It  is  possible  in  some  cases,  by  using  an  especially  constructed  tongue  de- 
pressor which  at  the  same  time  drags  the  base  of  the  tongue  forward,  to  look 
through  the  mouth  directly  into  the  larynx  when  the  head  is  extended  (Ki^ 
stein).  Killian  has  made  use  of  a  straight  tube  to  look  into  the  trachea  nnder 
cocain  anesthesia.  The  head  being  fully  extended,  the  tube  is  passed  throngk 
the  larynx  into  the  trachea,  and  imder  suitable  illimiination  the  trachea,  ^ 
to  some  extent  the  bronchi,  may  be  examined.  A  similar  instrument,  reseir 
bling  a  Kelly's  tube  for  examining  the  interior  of  the  female  bladder,  may  be 
introduced  through  a  tracheotomy  wound  (Coolidge,  New  York  Medical  Jovf- 
naly  1899),  and  the  trachea  and  bronchi  explored.  Coolidge  thus  successftiBj 
removed  a  foreign  body,  a  portion  of  a  rubber  tracheotomy  tube  in  the  ri^^ 
bronchus  through  a  specuhmi  half  an  inch  in  diameter  and  three  inches  in 
length.     By  holding  open  the  edges  of  a  tracheotomy  wound  a  small  mintJr 
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nay  also  be  introduced  into  the  trachea,  and  the  larynx  may  be  viewed  from 
jelow  upward,  the  trachea  from  above  downward. 

Congenital  Defects  of  the  Larynx. — The  only  congenital  defect  of  the  larynx 
possessing  a  surgical  interest  is  itself  exceedingly  rare.  It  consists  of  a  mem- 
branous diaphragm  uniting  the  vocal  cords  to  a  variable  extent,  beginning  at 
the  anterior  commissure  and  extending  backward,  to  end  in  a  free  concave 
border.  If  the  membrane  unduly  narrows  the  orifice  of  the  larynx  it  will 
cause  more  or  less  marked  dyspnea. 

Laryngocele,  Tracheocele. — The  air-containing  tumors  connected  with  the 
larynx  and  trachea.  Wounds  of  the  larynx  and  trachea  are  commonly  at- 
tended by  subcutaneous  emphysema  more  or  less  extensive.  A  perforation  of 
the  trachea  from  within  by  ulceration  or  abscess  of  its  wall  would  doubtless 
cause  the  same.  An  abscess  of  the  surrounding  tissues  which  ruptured  into 
the  trachea  might  leave  behind  a  cavity  which  would  fill  with  air.  There 
occur  dilatations  of  the  ventricles  of  the  larynx,  either  congenital  or  acquired, 
which  protrude  through  the  thyro-hyoid  membrane,  and  present  outside  the 
larynx  either  in  the  middle  line  or  laterally.  They  are  reducible  tumors;  a 
noise  may  be  heard  as  the  air  passes  in  and  out  of  the  sac.  They  increase 
in  size  on  coughing,  etc.,  and  are  resonant  on  percussion. 

Tracheocele — i.  e.,  sacs  containing  air  connected  with  the  trachea — have 
been  described,  resulting  from  dilatation  of  the  mucous  glands  of  the  trachea 
or  from  defective  development  of  the  cartilaginous  rings.  The  diagnosis  rests 
npon  the  recognition  of  an  elastic  reducible  tumor  connected  with  the  trachea, 
which  increases  suddenly  in  size  on  coughing,  crying,  sneezing,  etc. ;  the  reduc- 
tion or  inflation  of  the  tumor  may  be  accompanied  by  an  audible  sound.  On 
account  of  the  proximity  to  other  air-containing  cavities  (trachea,  lung),  a 
fympanitic  percussion  note  over  the  sac  is  not  an  entirely  reliable  diagnostic 
8ign. 

Wounds  of  the  Trachea  and  Larynx. — Wounds  of  the  trachea  and  larynx 
have  already  been  described. 

Scalds,  Bums,  and  the  Action  of  Caustic  Fluids  on  the  Larynx. — These  in- 
juries occur  from  inhaling  flame,  steam,  or  other  hot  vapors,  and  from  drink- 
ing hot  or  caustic  liquids.  The  mucous  membrane  of  the  larynx  above  the 
level  of  the  vocal  cords  is  usually  the  seat  of  the  injury.  As  upon  the  skin, 
erythema,  vesication,  or  necrosis  may  follow,  according  to  the  degree  of  heat, 
etc  There  are  always  evidences  of  similar  lesions  in  the  mouth  and  pharynx. 
The  important  symptoms  are  dyspnea,  pain  in  speaking  and  swallowing.  Later, 
inflammatory  complications  on  the  part  of  the  mucous  membrane  of  the  larynx 
may  necessitate  tracheotomy  many  days  after  the  injury.  In  the  presence  of 
«  corresponding  history  the  diagnosis  is  plain.  Tn  the  absence  of  such,  the 
inflammatory  lesions  might  be  mistaken  for  diphtheria. 

Foreign  Bodies  in  the  Air  Passages. — Foreign  bodies  gain  entrance  into  the 
lir  passages  from  various  sources  and  in  various  ways.  Usually  such  bodies 
re  aspirated  directly  from  the  mouth,  by  a  sudden  inspiration  caused  by 
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laughing,  crying,  speaking,  falling,  being  startled,  while  a  foreign  body  or 
portion  of  food  is  in  the  mouth.  Such  accidents  are  nearly  twice  as  freqiient 
in  children  as  in  adults  on  account  of  the  common  practice  among  children 
of  placing  all  sorts  of  objects  in  the  mouth.  The  variety  of  objects  which  have 
been  thus  aspirated  is  endless ;  among  the  most  common  are  beans,  peas,  pins, 
coins,  kernels  of  grain,  nutshells,  beads,  buttons,  etc.  Very  often  the  body 
is  taken  into  the  mouth  as  and  for  food.  It  may  then  consist  of  fragments  of 
chicken,  or  other  meat  bone,  or  a  fish  bone,  or  a  partly  chewed  portion  of  meat 
Greedy  adults  may  also  attempt  to  swallow  a  piece  of  meat  so  large  that  it 
becomes  impacted  in  the  pharjTix  or  upper  end  of  the  esophagus,  and  a  portion 
of  it  may  rest  upon  or  be  aspirated  into  the  larynx.  In  a  considerable  number 
of  cases  an  extracted  tooth  or  a  portion  of  a  tooth  has  entered  the  lannx. 
During  sleep  or  alcoholic  coma,  false  teeth,  a  portion  of  tobacco,  etc.,  may  be 
aspirated  into  the  larjTix,  and  vomited  material  in  any  form  of  coma.  During 
anesthesia  vomited  material  or  pus  or  blood  may  enter  the  larynx  and  trachea 
in  quantity,  on  account  of  the  loss  of  reflex  excitability  of  the  mucous  mem- 
brane caused  by  the  anesthetic.  Occasionally  the  foreign  body  may  gain  access 
to  the  air  passages  through  a  wound — for  example,  a  bullet  or  a  portion  of  a 
tracheotomy  tube  which  breaks  off  and  falls  into  the  trachea.  Further,  as  the 
result  of  pathological  processes,  a  portion  of  a  tumor  may  slough  off  and  fall 
into  the  larynx,  a  portion  of  tuberculous  bone  from  an  abscess  of  the  verte- 
bra*, or  a  caseous  bronchial  gland,  or  a  foreign  body  in  the  esophagus  may 
enter  the  trachea  or  a  bronchus  by  ulceration.  Living  animals  may  enter  the 
air  passages ;  leeches,  when  used  therapeutically  in  the  mouth,  or  when  takfitt 
into  the  mouth  in  dirty  drinking  water;  further,  flies  may  enter  the  opeft 
mouth,  and  partly  vomited  lumbricoid  worms  may  enter  the  larynx.  The 
symptoms  produced  by  the  entrance  of  foreign  bodies  into  the  air  passages 
depend  upon  the  size,  shape,  and  consistency  of  the  body ;  further,  upon  whether 
it  lodges  in  the  larynx  or  passes  into  the  trachea,  remains  free,  becomes  im- 
pacted, or  passes  into  a  bronchus.  If  the  body  is  aspirated  and  completely 
occludes  the  lar>*nx,  the  patient  has  a  feeling  of  suffocation,  makes  violent 
efforts  to  inspire  air,  turns  blue  in  the  face,  and  if  unable  to  cough  up  the 
offending  object  and  adequate  aid  is  not  at  hand  dies  of  asphyxia  at  once.  If 
the  body  is  impacted  in  the  larynx,  but  does  not  completely  occlude  it,  the 
symptoms  are,  violent  spasmodic  cough,  dyspnea,  pain  in  the  larynx,  and  hoarse- 
ness or  aphonia,  usually  gagging  and  vomiting.  If  sufficient  space  remains  for 
breathing,  the  cough  and  dyspnea  may  subside  after  a  time,  to  recur  at  inter 
vals.  I  saw  a  man  who  had  a  ten-cent  silver  piece  impacted  transversely  ifl 
his  larynx  between  the  true  and  false  vocal  cords ;  when  seen  some  hours  afttf 
the  coin  had  lodged  he  had  aphonia,  some  pain  and  discomfort,  but  no  dysp- 
nea. A  small  smooth  foreign  body  may  enter  a  ventricle  of  the  larynx  anl 
cause  but  slight  discomfort,  remaining  indefinitely,  or  be  finally  coughed  out 
or  aspirated  into  the  trachea.  Hard  bodies  of  sharp  or  irregular  contour  mij 
wound  the  mucous  membrane,  and  notably  the  vocal  cords.      If   allowed  tft 
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nain,  inflammatory  complications  occur.  The  pressure  of  the  body  may 
ise  ulceration,  which  may  extend  deeply  and  result  in  an  abscess  which 
rrows  outwardly  or  down  the  neck,  or  any  one  of  the  large  blood-vessels  of 
I  neck  may  be  perforated  with  fatal  bleeding.  More  commonly  inflam- 
tory  swelling  of  the  mucous  membrane  of  the  larynx  causes  edema  glot- 


FiG.  210. — Bronchoscope. 

is  and  dangerous  or  fatal  dyspnea.     Accompanying  pressure  necrosis  of  the 

v-ngeal  mucous  membrane  there  will  be  cough  with  bloody  and  purulent 

•ectoration. 

The  large  soft  masses,  such  as  pieces  of  meat  or  other  material,  either  taken 

)  the  mouth  or  vomited  during  anesthesia,  are  more  apt  to  cause  immediate 

hyxia  than  are  small  hard  objects.     Vomited  material,  or  blood  or  pus  or 


211. — Instruments  to  be  Used  with  the  Bronchoscope  for  the  Extracting  or  Foreign 
Bodies  from  the  Bronchi  and  Trachea. 


ler  liquid  entering  the  trachea  in  large  quantity,  may  cause  immediate 
)hyxia,  or  gradually  increasing  dyspnea  and  cyanosis  with  death  from  car- 
uc-acid  poisoning  and  want  of  oxygen  after  some  hours.  Such  accidents 
ur  during  anesthesia  from  aspiration  of  vomited  material  or  blood  or  pus, 
isionally  from  clumsy  eiforts  on  the  part  of  imskillful  persons  to  wash  out 
stomach  of  unconscious  or  very  feeble  patients  too  weak  to  cough.  I  once 
a  stomach-tube  introduced  through  the  larynx  of  a  patient  who  had  taken 
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strychnin  with  suicidal  intent.  Water  was  poured  into  the  tube,  and  death 
occurred  from  asphyxia  in  a  moment  The  trachea  and  bronchi  were  foimd 
full  of  water.  If  food,  blood,  or  pus  be  aspirated  in  quantity  not  sufficient  to 
cause  asphyxia,  the  material  finds  its  way  into  the  bronchi.  Septic  pneu- 
monia often  follows  after  some  days,  and  will  give  characteristic  physical  signs 
and  general  symptoms.  Hard  bodies  aspirated  into  the  trachea  cause  a  diife^ 
ent  train  of  symptoms,  according  as  they  remain  movable  or  become  impacted 
When  the  body  falls  downi  upon  the  bifurcation  of  the  trachea  a  violent  spasm 
of  coughing  is  excited  and  the  body  is  thrown  out  violently  against  the  larynx, 
causing  spasmodic  closure  of  the  glottis;  as  it  falls  again  another  spasm  of 
coughing  occurs,  and  this  series  of  events  continues  either  until  the  body 
becomes  impacted  or  is  coughed  up  or  the  patient  chokes  to  death.  It  may  be 
possible  by  auscultation  to  hear  the  sounds  made  by  the  body  at  either  end 
of  its  excursions.  When  the  body  becoTiics  fixed,  and  does  not  entirely  occlude 
the  air  passages,  the  violent  symptoms  will  often  subside  completely.  There 
will  remain  a  fixed  pain  at  the  point  of  impaction  and  more  or  less  dyspnea. 
Owing  to  the  larger  size  and  direction  of  the  right  bronchus,  bodies  are  more 
apt  to  enter  it  than  the  left.  If  the  body  occludes  the  bronchus,  there  will  be 
absence  of  breathing  over  the  aifected  lung  with  at  first  normal  resonance,  dimin- 
ished mobility  of  the  affected  side  of  the  chest  during  respiration,  and  according 
to  some  observers  diminished  vocal  fremitus,  together  wnth  increased  breathing 
over  the  other  lung.  If  the  body  has  entered  a  smaller  bronchus  and  occludes 
it,  these  signs  will  be  less  marked  and  limited  to  that  portion  of  lung  deprived 
of  air.  If  the  body  becomes  impacted  in  a  bronchus  and  does  not  completely 
occlude  it,  there  will  be  an  audible  whistling  sound  or  coarse  rale  at  the  point 
Such  bodies  may  remain  quiescent  for  a  long  time  without  producing  serious 
symptoms,  and  may  even  become  encysted,  but  in  most  cases  they  set  up  ulcer 
ation,  severe  bronchitis,  localized  septic  pneimionia  or  abscess  of  the  lung,  with 
corresponding  physical  signs  and  symptoms.  In  these  cases  putrefactive 
changes  often  occur,  and  the  breath  and  sputum  acquire  a  foul  putrid  odor. 
The  lung  may  be  perforated  with  the  formation  of  localized  purulent  pleuritis 
or  empyema,  or  the  lung  may  become  adherent  to  the  chest  wall  and  the 
abscess  may  point  externally.  In  such  cases  the  foreign  body  may  be  found 
in  the  pus  when  the  abscess  is  incised. 

The  DIAGNOSIS  of  the  presence  of  a  foreign  body  in  the  air  passages  is  some- 
times easy,  often  difficult.     In  case  the  foreign  body  has  been  aspirated  frotn 
the  mouth,  a  positive  history  of  such  an  event  is  important ;  in  children  it  cm 
seldom  be  obtained.     It  often  happens  that  adults  actually  swallow  a  foteip 
body  which  scratches  the  pharynx  or  esophagus  as  it  goes  down.     The  sort 
sensation  left  behind  may  lead  them  to  believe  that  the  body  is  still  present, 
and  they  may  locate  their  sensations  in  the  larynx.     A  negative  physical  examv 
nation,  absence  of  dyspnea,  etc.,  and  the  subsequent  passage  of  the  body  pw 
aiiurny  confirms  a  negative  diagnosis.     When  a  patient  aspirates  food  into  ll* 
larynx  during  anesthesia,  the  event  is  preceded  by  visible  contractions  of  tta 
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diaphragm,  usually  by  the  appearance  of  vomited  material  in  the  mouth,  by 
lessation  of  breathing  or  irregular  breathing,  cyanosis,  and,  if  asphyxia  occurs, 
lilated  pupils  and  death.  The  rapid  introduction  of  the  finger  into  the  back 
f  the  throat  (a  gag  having  been  used  to  open  the  mouth  and  avoid  injury  to 
be  finger)  will  usually  demonstrate  the  presence  of  vomited  material.  The 
resence  of  such  material  in  the  trachea  can  be  demonstrated  through  a  tracheot- 
my  wound  by  aspiration  through  a  soft  catheter.  In  cases  of  asphyxia  in 
>nseious  persons,  the  presence  of  air  hunger,  cyanosis,  and  mental  anguish  are 
nmistakable.  The  foreign  body  can  sometimes  be  felt  by  a  finger  introduced 
ito  the  back  of  the  throat.  In  parenthesis  I  might  add  that  in  these  cases, 
nless  the  body  is  removed  by  the  finger,  almost  instant  tracheotomy  oflFers  the 
aly  hope  of  saving  life.  In  cases  less  urgent,  local  pain,  hoarseness,  or  aphonia 
oiild  lead  us  to  suppose  that  the  body  was  in  the  larynx,  where  a  laryngo- 
?opic  examination  might  reveal  it  If  the  sip:ns  and  symptoms  indicated  a 
eeper  situation,  tracheotomy  and  one  of  the  methods  of  examination  already 
idicated  would  be  the  proper  diagnostic  measures  to  pursue,  and  that  without 
elay,  since  the  longer  the  body  is  allowed  to  remain  in  the  dee^ier  air  passages, 
le  greater  the  dangers  of  sepsis  and  irremediable  destruction  of  lung  tissue. 
refer  to  the  use  of  small  mirrors  in  the  tracheal  wound  or  inspection  of  the 
raehea  through  a  Kelly  tube,  or  better,  through  a  bronchoscope.  In  many 
ases,  if  the  body  is  not  impacted  it  will  appear  in* the  tracheal  wound  at  once, 
nd  be  expelled,  or  may  be  extracted.  In  the  case  of  children,  a  foreign  body 
n  the  trachea  has  been  mistaken  for  croup.  The  paroxysms  of  coughing  and 
he  dyspnea  from  a  movable  foreign  body  are  apt  to  be  intermittent.  In  croup 
he  symptoms  tend  to  be  steadily  progressive.  Fever  does  not  serve  as  a  differ- 
fntial  point  because  a  foreign  body  in  the  trachea  or  in  a  bronchus  may  excite 
'ever  in  a  day  or  two. 

Inflammatory  Diseases  of  the  Larynx. — Acute  and  chronic  catarrhal  laryn- 
ptis,  as  well  as  spasmodic  croup,  are  scarcely  to  be  regarded  as  surgical  dis- 
iases,  and  can  only  be  mentioned  here.  Laryngeal  diphtheria  caused  by  the 
Loffler  bacillus,  or  croupous  laryngitis  caused  by  streptococci,  are  of  surgical 
Jiterest  only  so  far  as  the  laryngeal  obstruction  becomes  an  indication  for  intu- 
>ation  of  the  larynx  or  tracheotomy.  Larj*ngeal  obstruction  from  diphtheria 
is  observed  in  childhood  with  great  frequency.  Statistics  show  a  gradual  in- 
irease  in  the  number  of  cases  from  birth  up  to  the  fourth  year  of  life,  after 
»hich  there  is  a  decline  up  to  the  age  of  fifteen.  In  older  persons  obstruction 
of  the  larynx  from  this  cause  is  comparatively  rare.  In  childhood  so  large 
*  proportion  of  cases  of  acute  laryngeal  obstruction  are  due  to  diphtheria  that 
failing  a  definite  history  to  the  contrary,  it  is  almost  safe  to  assume  a  diagnosis 
of  diphtheria  at  once.  In  a  large  proportion  of  cases  the  involvement  of  the 
larynx  is  an  extension  from  diphtheria  of  the  fauces  and  nose.  Ixjss  com- 
nonly  the  larynx  is  primarily  affected,  rarely  the  trachea  and  bronchi.  The 
laUiological  diagnosis  is  made  by  the  recognition  of  a  croupous  inflauimation 
1  the  pharynx  on  inspection  or  in  the  larynx  by  laryngoscopy,  and  by  obtain- 
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ing  smears  and  cultures  of  the  Loffler  bacillus  from  the  throat.  It  is  not 
always  necessary  to  obtain  the  bacilli  from  the  actual  seat  of  the  false  mem- 
brane ;  a  swab  swept  across  the  pharynx  and  tonsils  will  usually  give  positive 
results.  In  the  cases  of  secondary  involvement  of  the  larynx  the  symptoms  of 
respiratory  obstruction  will  be  preceded  by  the  local  and  constitutional  signs 
and  symptoms  of  nasopharyngeal  diphtheria.  When  the  diphtheria  is  secondary 
to  other  infectious  diseases — ^measles,  scarlet  fever,  etc. — the  symptoms  of 
these  diseases  will  have  been  present.  The  symptoms  referable  to  the  larynx 
usually  begin  with  cough  and  hoarseness.  The  cough  often  has  a  peculiar 
barking  quality  more  or  less  characteristic  of  larjTigitis.  In  the  somewhat  rare 
cases  beginning  below  the  larynx  the  signs  and  symptoms  of  croupous  bron- 
chitis, cough,  expectoration,  dyspnea,  and  cyanosis  will  precede  the  symptoms 
referable  to  the  larynx.  Gradually  the  symptoms  of  obstruction  appear,  the 
cough  loses  its  resonant  character,  the  voice  becomes  more  and  more  feeble 
until  aphonia  is  established.  Transient  attacks  of  dyspnea  and  coughing  ooenr, 
sometimes  with  the  expulsion  of  a  portion  of  false  membrane  or  a  mass  of  muco- 
pus.  Gradually  respiration  becomes  labored.  Inspiration  is  prolonged  and 
accompanied  by  a  peculiar  and  characteristic  stridor.  The  accessory  muscles 
of  respiration  are  brought  more  and  more  into  play;  the  nostrils  dilate,  the 
muscles  of  the  neck  contract,  the  shoulders  are  elevated.  Expiration  is  also 
labored,  and  is  accompanied  by  an  audible  laryngeal  sound.  As  the  dyspnea 
increases  the  patient  is  unable  to  fill  the  thorax  with  air.  The  supraclavicular 
fossae  show  depressions,  the  epigastrium  is  sunken,  the  intercostal  spaces  show 
grooves  in  thin  patients ;  attacks  of  violent  dyspnea  occur,  during  which  the  child 
becomes  cyanotic,  struggles  wildly  for  breath,  grasps  its  throat,  tries  to  scream, 
and  finally  falls  back  exhausted.  The  carbonic-acid  poisoning  gradually  in- 
creases, and  the  excitement  is  succeeded  by  somnolence  and  stupor.  The  res-  i 
pirations,  at  first  rapid,  become  slower  than  normal,  the  pulse  more  and  more 
rapid  and  feeble,  the  nails  and  mucous  membranes  blue.  This  condition  ends 
in  death.  The  general  and  local  symptoms  are  so  characteristic  of  progressive 
laryngeal  dyspnea  that  they  are  to  be  recognized  at  a  glance.  The  picture  i« 
painful  in  the  extreme.  After  the  condition  of  stupor  is  reached  an  inexperi- 
enced observer  might  think  the  disappearance  of  the  active  dyspnea  a  sign  d 
improvement.  In  adults  the  diagnosis  of  diphtheritic  laryngitis  can  be  made 
by  a  lar;yTigoscopic  examination  and  concomitant  signs  and  symptoms.  In  chil- 
dren dyspnea  from  a  retropharyngeal  abscess  can  be  recognized  by  palpation 
and  inspection  of  the  pharynx.  Tumors  and  inflammatory  exudates  in  the 
substance  of  or  around  the  larynx  usually  give  definite  signs  and  symptoms. 
Spasmodic  croup  occurs  in  sharp  intermittent  attacks,  without  the  local  and 
general  symptoms  of  diphtheria. 

Edema  laryngis, — Local  trauma — mechanical,  thermal,  or  chemical — acute 
inflanimations  of  many  kinds  in  the  tissues  of  the  larynx  or  in  the  vicinitj 
(erysipelas),  and  ulcerative  processes  of  the  laryngeal  mucous  membrane,  mij  \ 
give  rise  to  inflammatory  edema  suflScient  to  close  the  laryngeal  orifice  and  causa 
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dyspnea  or  asphyxia.  The  edema  of  cardiac  and  renal  disease  may  do  the 
same,  as  well  as  emphysema  of  the  lungs.  Further,  tiunors  in  the  neck  and 
thorax,  causing  venous  obstruction,  notably  large  tumors  of  the  thyroid,  occa- 
sionally aneurism  of  the  aorta.  In  the  course  of  acute  infectious  diseases — 
typhoid  fever,  scarlatina,  small-pox — such  edema  may  occur.  The  swelling  of 
the  arj-teno^piglottidean  folds  of  mucous  membrane  is  largely  the  cause  of  the 
obstruction ;  such  swelling  can  usually  be  felt  by  the  forefinger  introduced  into 
the  throat,  and  may  be  readily  seen  in  the  laryngoscopic  mirror.  In  some  cases 
the  swollen  epiglottis  may  hide  the  larjTigeal  opening;  in  others  the  swollen 
ridges  formed  by  the  aryteno-epiglottidean  folds  will  be  readily  visible ;  in  other 
cases  of  inflammation  of  the  submucous  tissues  of  the  lar;y'nx  the  swelling  will 
lie  below  the  level  of  the  vocal  cords.  Some  of  these  cases  end  in  suppuration, 
and  it  may  be  possible  to  see  the  yellow  color  of  the  pus  beneath  the  thinned 
mucous  membrane.  The  peculiarity  and  interest  of  the  condition  lies  in  the 
fact  that  the  obstruction  may  occur  suddenly  and  reach  a  dangerous  degree 
in  a  very  short  time.  This  is  notably  the  case  when  moderate  degrees  of 
stenosis  exist  as  the  result  of  pressure  upon  the  larynx  and  trachea  by  tumors 
or  exudates ;  or  when  ulcerative  processes  or  tumors  exist  within  the  larynx 
itself;  a  moderate  swelling  of  the  mucous  membrane  may  then  be  sufficient  to 
cause  dangerous  obstruction. 

The  symptoms  of  laryngeal  obstruction  due  to  edema  lar^Tigis  do  not  diifer 
materially  from  those  described  under  diphtheria,  except  that  they  are  some- 
times very  acute  in  their  onset.  The  voice  is  changed,  becoming  hoarse  and 
raucous;  later,  weakened  or  lost  The  dyspnea  is  at  first  inspiratory  merely; 
later,  expiration  may  also  be  interfered  with.  When  due  to  acute  inflammation 
or  to  the  presence  of  an  abscess  in  the  submucous  tissue  of  the  larynx  there 
will  be  pain  more  or  less  severe.  The  careful  surgeon  will  be  forewarned  and 
prepared  in  all  such  cases  to  afford  relief  by  tracheotomy  when  occasion  requires 
it  The  condition  is  to  be  differentiated  from  the  dyspnea  symptomatic  of 
cardiac,  renal,  or  other  asthma,  by  the  absence  of  the  sounds  of  laryngeal 
obBtruction,  and  the  negative  larjTigoscopic  examination  in  these  latter  con- 
ditions. 

Perichondritis  of  the  Laryngeal  Cartilages, — Acute  purulent  inflammation 

of  the  perichondrium  of  the  cartilages  of  the  larynx  occurs  as  the  result  of 

infected  wounds  of  the  larynx;  in  the  presence  of  impacted  foreign  bodies 

which  have  caused  local  ulceration,  secondary  to  ulcerative  processes  in  the 

larynx,  tubercular,  syphilitic,  carcinomatous,  or  other;  as  a  primary  infection 

with  pyogenic  organisms,  the  point  of  invasion  being  unknown ;  as  a  secondary 

or  metastatic  process  in  the  course  of  acute  infectious  diseases,  notably  typhoid 

fever,  the  acute  exanthemata,  and  in  the  course  of  generalized  septic  infections, 

pyemi&y  septicemia.     The  arytenoids  and  the  cricoid,  rarely  the  thyroid  carti- 

Uge^  are  the  seat  of  the  inflammation.     The  process  resembles  a  purulent  peri- 

letitis  in  that  the  pus  accumulated  beneath  the  perichondrium  raises  tliis  layer 

rom  the  surface  of  the  cartilage,  and  more  or  less  extensive  necrosis  of  the 
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cartilage  follows.  The  abscess  may  rupture  into  the  larynx,  the  esophagus,  or 
pharynx,  or  into  the  soft  parts  of  the  neck  in  front  of  the  larynx,  or  posteriorly. 
The  pus  may  be  present  under  the  skin,  perforate  it,  leaving  a  fistula  leading 
to  dead  cartilage,  or  burrow  downward  in  the  neck.  Traumatic  and  septic 
cases  run  an  acute  course;  those  due  to  tubercular,  syphilitic,  or  cancerous 
ulceration  of  the  larynx  are  chronic.  The  signs  and  symptoms  are:  local 
pain  on  speaking  and  swallowing,  a  change  in  the  voice  and  dyspnea,  together 
with  the  discovery  of  a  localized  abscess  connected  with  the  larynx,  either 
externally  or  by  laryngoscopic  examination ;  later,  the  discovery  of  exposed 
cartilage  with  a  probe,  after  the  abscess  has  ruptured  or  been  evacuated,  are  the 
data  from  which  a  diagnosis  is  to  be  made.  The  sequela?  of  the  condition  are 
sometimes  serious.  The  loss  of  portions  of  cartilage  may  lead  to  permanent 
changes  in  the  voice  or  to  immediate  dangerous  stenosis  of  the  larynx.  These 
patients  are  sometimes  obliged  to  wear  a  tracheotomy  tube  permanently. 

Tuberculosis  of  the  Larynx. — Tuberculosis  of  the  larNux  is  usually  secondary 
to  tuberculosis  of  the  lungs,  occasionally  primary  in  the  larynx  itself.  Sub- 
miliary  tubercles  or  more  diffuse  areas  of  tubercle  tissue  form  in  the  mucous 
membrane,  notably  in  the  posterior  part  of  the  larynx,  break  down,  and  create 
tubercular  ulcers  similar  to  other  tubercular  ulcers  of  the  mucous  membrane. 
The  symptoms  and  signs  are  local  pain  on  swallowing  and  speaking,  hoarseness, 
or  almost  complete  aphonia,  an  irritable  condition  of  the  larynx,  causing  a  fre- 
quent painful  cough,  and  a  muco-purulent  expectoration.  Recognition  of  infil- 
trations and  tubercular  ulcerations  in  the  larynx,  and  the  presence  of  tubepde 
bacilli  in  the  sputum,  or  in  the  discharges  from  the  ulcerating  surfaces,  estab- 
lishes the  diagnosis.  A  unilateral  involvement  of  the  larynx  and  extreme 
pain  on  swallowing  both  favor  the  diagnosis  of  tuberculosis. 

Syphilis  of  the  Larynx. — The  larynx  is  affected  in  a  pretty  large  proportion 
of  syphilitics.  In  the  early  secondary  stage  the  general  catarrhal  and  ery- 
thematous lesions  of  the  throat  may  affect  the  larynx  also ;  later,  mucous  pap- 
ules in  the  form  of  flat  condylomata  may  occur,  and,  untreated,  may  cause 
stenosis  and  dyspnea.  The  tertiary  lesions  consist  of  gummata  or  of  diffuse 
infiltrations  of  the  tissues  of  the  larynx.  The  gummata  break  down,  forming 
crateriform  ulcers  wnth  a  red  border  and  a  base  of  characteristic  gummy  mate- 
rial. The  diffuse  infiltrations  lead  especially  to  cicatricial  contractions  and 
functional  disturbances  of  the  larjux,  sometimes  to  stenosis.  As  already  noted, 
necrosis  of  the  cartilages  may  occur.  The  diagnosis  depends  in  any  case  upon 
a  syphilitic  history,  the  presence  of  other  manifestations,  the  improvement 
produced  by  iodid  of  potassium,  the  appearance  of  the  ulcers,  absence  of  involve- 
ment of  the  lymph  nodes  in  tertiary  lesions,  even  though  of  long  duration. 
Syphilitic  gununata  are  more  apt  to  involve  the  front  part  of  the  larjTix  and 
epiglottis.     Tuberculosis,  as  stated,  the  posterior  part. 

Fistula  and  Chronic  Stenoses. — It  is  to  be  noted  that  any  of  the  suppurative 
and  ulcerative  lesions  of  the  larynx,  w^hether  due  to  pyogenic,  tul)ercular,  « 
syphilitic  infection,  may  be  followed  by  a  fistula  of  the  larynx  o|>ening  upontbe 
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I  of  the  neck ;  or  to  chronic  stenosis  due  to  cicatricial  contraction.  In  rare 
s  a  necrotic  or  ulcerative  process  may  load  to  fistulous  communication  be- 
?n  the  trachea  and  the  esophagus.  The  symptoms  of  this  condition  are  due 
he  entrance  of  solids  and  liquids  into  the  trachea  during  the  act  of  swal- 
Ing.  The  patients  choke  and  cough  in  a  manner  simUar  to  that  which  we 
suffer  from  when  we  have  "swallowed  tlie  wrong  way."  The  diagnosis 
'  be  confirmed  by  passing  a  stomach-tube  down  the  esophagus;  so  long  as 
orifice  of  the  stomach-tulie  remains  al)ove  the  fistulous  opening  a  stream  of 
will  issue  from  the  external  orifice  of  the  tube  during  forced  expiration, 
i  diagnosis  of  the  chronic  stenoses  of  the  air  passages  is  generally  self-evi- 
t  from  the  history,  the  condition  of  chronic  dyspnea,  and  often  from  the 
jence  of  scars  and  irregularities  in  the  contour  of  the  larynx  and  trachea, 

from  the  laryngoscopic  examination. 

Benign  Tnmors  of  the  Larynx. — The  commonest  benign  tumors  of  the  larynx 
papilloma  and  fibroma.  Chondroma  myoma,  lipoma,  adenoma,  cysts,  and 
ioma  have  also  been  observed. 

Papilloma. — The  papillomata  of  the  larynx  form  wartlike  excrescences 
ing  a  cauliflower  surface,  resembling  in  conformation  the  acuminate  warts 
he  prepuce,  etc.  They  are  sessile  or  pedunculated  tumors,  single  or  mul- 
e;  situated  on  the  true  or  false  vocal  cords  more  often  than  elsewhere,  some- 
es  in  the  ventricles  or  on  the  epiglottis.  They  may  lie  scattered  diffusely  over 
mucous  membrane  of  the  larjTix.  They  occur  more  often  during  the  first 
?e  decades  of  life  than  later ;  after  the  age  of  forty  years  they  are  apt  to  be 

forerunners  of  cancer.  The  symptoms  produced  vary  with  the  size  and 
ation  of  the  tumors.  Hoarseness  or  loss  of  voice,  a  sensation  of  irritation, 
5  though  a  foreign  body  were  in  the  larynx,"  cough,  occasionally  dyspnea — 
be  tumors  are  numerous  or  large — are  complained  of.  Laryngoscopic  exami- 
ion  renders  the  diagnosis  plain.  It  is  to  be  borne  in  mind  that  the  removal 
he  tumors,  if  they  grow  from  the  vocal  cords,  may  leave  a  permanent  change 
he  voice,  and  that  recurrences  and  cancerous  degeneration  are  not  uncommon. 
Fibroma  and  Chondroma. — Fibroma  occurs  on  the  vo<»al  cords,  usually  near 

anterior  commissure.  Xearly  all  the  cases  have  occurred  in  men.  The 
lors  are  covered  by  mucous  membrane,  normal  or  congested  in  appearance, 
y  are  usually  solitary,  and  rarely  grow  to  a  large  size — from  the  size  of  a 

to  that  of  a  small  olive  being  the  ordinary  limits.  They  are  at  first  sessile 
lors  of  even,  smooth  surfac»e;  later  they  may  become  jiedunculated  and  of 
ven  contour.  They  vary  in  consistence  from  firm  and  hard  to  soft  and 
itinous  (from  myxomatous  changes).  Like  other  fibromata  their  growth 
low.  True  myxoma  is  of  doubtful  occurrence.  The  symptoms  of  fibroma 
similar  to  those  of  papilloma — change  of  voice,  etc.  It  is  ix)ssible  for  a 
meulated  tumor  to  fall  into  the  rima  glottidis  from  time  to  time,  so  that 
voice  may  be  at  one  moment  normal  and  at  the  next  hoarse  or  lost.  In 
Iren,  especially,  dyspnea  in  attacks  may  occur  from  time  to  time.  The 
igoscopic  examination  is  all-important  for  the  diagnosis.     Chondroma. — A 
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small  number  of  cases  only  have  been  observed.  The  tumors  are  comix)so(I  of 
hyaline  cartilage,  and  grow  from  the  surface  of  the  cricoid,  less  often  from 
the  thyroid  and  epiglottis,  in  one  or  two  cases  from  the  arytenoid  eartilageai 
The  diagnosis  must  be  made  from  the  hard  consistence,  the  connection  with  i 
cartilage,  and  the  slow  growth. 

Malignant  Tumors  of  the  Larynx. — Carcinoma  is  the  common  form,  sarcoma 
being  relatively  rare.  The  relative  frequency  of  the  two  conditions  is  about 
one  to  twelve.  Sarcoma  is  most  frequent  in  the  fourth,  fifth,  and  sixth  decades 
of  life.  The  seat  of  the  tumor  is  most  often  the  vocal  cords  and  the  epiglottis. 
On  these  situations  the  tumor  is  usually  of  the  spindle-celled  type.  In  the  other 
portions  of  the  larynx  there  occur,  less  commonly,  but  of  far  greater  malig-  . 
nancy,  the  small  round-celled  and  alveolar  forms  (Bergeat).  The  spindle- 
celled  sarcomata  form  slowly  growing  nodular  tumors,  usually  sessile.  They 
show  no  very  marked  tendency  to  infiltrate  the  surrounding  tissues.  They  are 
of  firm  consistence,  are  usually  covered  by  fairly  normal  mucous  membrane, 
and  rarely  ulcerate  except  when  subjected  to  mechanical  irritation.  The  dif- 
ferential diagnosis  from  fibroma  is  scarcely  possible  except  by  a  microscopic 
examination.  The  round-celled  and  alveolar  forms  originate  in  other  parts 
of  the  larynx,  in  the  ventricles,  in  the  sinus  pyriformis,  and  below  the  vocal 
cords.  They  tend  to  grow  rapidly,  to  infiltrate  the  surrounding  soft  parts;  the 
cartilages  usually  remain  free,  although  destruction  of  cartilages  has  been 
noted  in  alveolar  sarcoma.  They  rarely  ulcerate,  affect  the  lymph  nodes  late 
in  the  disease,  if  at  all,  and  are  said  not  to  spread  upward  above  the  larynx 
involving  the  pharynx,  as  is  often  the  case  with  carcinoma.  In  spite  of  these 
characters,  however,  a  differential  diagnosis  from  carcinoma  is  not  always  pos- 
sible without  a  microscopic  examination.  The  clinical  symptoms  of  a  rapidly 
growing  tumor  causing  symptoms  referable  to  obstruction  of  the  larynx  are 
present. 

Carcinoma  of  the  Larynx, — Carcinoma  of  the  larynx  occurs  after  the  age 
of  forty  years  in  more  than  eighty  per  cent  of  all  cases;  the  disease  is  mud 
more  frequent  in  men  than  in  women;  excessive  smoking  and  drinking  are 
believed  to  favor  its  occurrence.  The  flat  epithelial  type  of  cancer  is  the  com- 
mon form,  cylinder-celled  or  adenocarcinomata  are  more  rare.  The  tumor 
may  originate  in  any  part  of  the  epithelial  lining  of  the  larynx.  In  certain 
cases  the  larynx  is  invaded  by  continuity  of  structure  from  primary  cancer  d 
the  tongue  and  pharynx.  The  disease  is  limited  to  one  side  of  the  larynx  ii 
more  than  half  the  cases.  The  original  seat  of  the  disease,  according  to  the 
statistics  of  Sendziak,  who  tabulated  273  cases,  was  the  vocal  cords  in  lOT 
eases;  false  vocal  cords,  23  cases;  interarytenoid  folds,  15;  ventricles,  7;belof 
the  glottis,  7 ;  the  anterior  and  posterior  surfaces  of  the  posterior  wall  of  th« 
larynx,  33 ;  epiglottis,  24 ;  pharyngeal  surface  of  the  posterior  wall  of  the 
larjTix,  18;  aryepiglottic  folds,  13;  sinus  pyriformis,  7.  1 

The  disease  begins  as  a  flat  infiltration  of  the  tissues,  or  as  a  prominencB 
with  a  broad,  firm  base,  in  either  case  surrounded  by  a  hyperemie  border.    The 
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evation  may  have  a  smooth,  nodular,  or  warty  surface,  and  may  \ye,  covered 
r  epithelium  or  excoriated.  The  resemblance  to  an  ordinary  papilloma  may 
?  exact.  During  this  stage  the  spread  of  the  growth  may  be  slow  for  many 
onths,  and  a  diagnosis,  although  difficult,  is  most  desirable,  since  operative 
moval  may  result  in  cure.     The  symptoms  at  this  stage  vary  with  the  seat 

the  growth.  When  the  tumor  arises  within  the  cavity  of  the  larynx  and 
rolves  a  vocal  cord,  primarily  or  by  extension,  or  if  the  movements  of  the 
rd  are  interfered  with,  by  fixation  of  an  arytenoid  cartilage  or  by  infiltration 

a  nerve  or  muscle;  gradually  increasing  hoarseness  is  the  first  symptom 
(iced.  In  the  early  stages  of  these  intralaryngeal  growths  fixation  or  partial 
ralysis  of  one  vocal  cord  is  regarded  as  suspicious  of  cancer  (Semon).     If, 

the  other  hand,  the  epiglottis,  the  pharyngeal  surface  of  the  larynx,  or  other 
rt  not  immediately  connected  with  the  mechanism  producing  vocal  sounds, 

the  primary  seat  of  the  disease,  pain  on  swallowing  will  be  first  noticed. 

making  a  diagnosis  at  this  stage  the  laryngoscopic  picture  is  most  impor- 
at.  As  was  pointed  out  in  another  place,  the  disease  is  usually  more  exton- 
re  than  the  picture  would  indicate.  In  cases  of  doubt,  examination  for 
berele  bacilli  in  the  sputum  and  of  scrapings  from  a  raw  surface,  if  such  there 
,  inquiry  as  to  a  syphilitic  history,  the  administration  of  iodid  of  potassium, 
id,  finally,  the  removal  of  a  portion  of  the  growth  by  snare,  forceps,  etc., 

through  a  subhyoid  pharyngotomy,  or  better  by  median  fissure  of  the  thyroid 
rtilage,  and  microscopic  study  of  the  tumor  tissue,  are  the  means  whereby  a 
«itive  diagnosis  may  be  reached. 

The  further  progress  of  the  disease  is  characterized  by  progressive  infiltra- 

m  of  the  surrounding  tissues.     The  original  growth  soon  loses  its  shar])ly 

Brked  borders.     In  some  cases  the  infiltration  advances  along  the  surface 

iefly,  in  others  more  into  the  deejier  tissues.     Ulceration  occurs  early  after 

B  process  has  assumed  an  active  character;  the  borders  of  the  ulcer  are  ele- 

ted  and  hard;  the  base  may  be  necrotic,  uneven,  and  granular,  or  from  it 

we  may  sprout  papillary  outgrowths  of  considerable  size.     Thus,  in  some 

368  the  destructive  action  is  most  marked,  in  others  tumor  masses  of  consid- 

ible  size  are  formed.     Invasion  and  destruction  of  cartilages  may  occur  or 

ppurative  perichondritis  and  necrosis.      Secondary  involvements  of  lymph 

des  occur  late  or  may  be  absent.     The  glands  under  the  sterno-mastoid  just 

low  the  angle  of  the  jaw  are  often  first  affected,  and  extension  of  the  disease 

tside  the  larjTix  may  be  followed  by  enlargement  of  the  glands  in  the  sub- 

ixillary  triangle.     The  symptoms,  as  the  disease  progresses,  are  increasing 

arseness  and  in  many  cases  dyspnea,  which  gradually  or  suddenly  assumes  a 

Qgerous  character  and  may  occur  in  attacks  dependent  upon  inflammatory 

"ma  of  the  mucous  membrane;  such  attacks  may  be  fatal.     The  stenosis 

duced  by  the  growth  of  tumor  tissue  may  be  marked,  but  is  sometimes  lim- 

1  by  sloughing.     There  is  a  cough  with  a  foul,  putrid  expectoration,  some- 

es  blood-stained ;  bleeding  from  the  ulcerated  surfaces,  slight  or  severe ;  pain 

jed  by  speaking,  swallowing,  or  coughing;  later  spontaneous  pain  of  a  severe 
89 
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neuralgic  character  radiating  to  the  ear.  In  many  cases  no  external  p 
tumor  is  found,  nor  are  metastases  in  distant  organs  at  all  common.  . 
pain  and  difficulty  in  swallowing  increase,  the  patient's  nutrition  be^ 
suffer.  Death  occurs  after  a  duration  of  rarely  longer  than  two  years 
septic  pneumonia,  malnutrition  and  exhaustion,  or  asphyxia. 

Tumors  of  the  Trachea. — Fibroma,  lipoma,  sarcoma,  and  carcinoma 
trachea  have  been  observed.  The  carcinomata  are  more  often  caused  1 
extension  of  carcinoma  from  neighboring  organs  than  primary  in  the  t 
itself.  When  primary  they  occur  for  the  most  part  in  the  upper  porti 
the  trachea.  The  symptoms  of  tumors  of  the  trachea  are  chiefly  caus( 
stenosis — i.  e.,  tracheal  dyspnea.  The  diagnosis  can  sometimes  be  mac 
the  laryngoscope,  sometimes  through  a  Kelly  tube  passed  through  a  trac 
omy  wound  or  in  one  of  the  other  ways  mentioned  in  the  beginning  of 
chapter. 


CHAPTER  XX 

THE  ESOPHAGUS 

TOPOGRAPHY  OF  THE  ESOPHAGUS 

)phagii9  extends  from  the  pharynx  at  the  upper  border  of  the  cricoid 

the  cardia  of  the  stomach.     It  is  between  nine  and  ten  inches  in 

begins  opposite  the  intervertebral  disc,  between  the  fifth  and  sixth 

tebra,  and  ends  opposite  the  body  of  the  tenth  dorsal  vertebra.     The 

rly  vertical,  but  exhibits  slight  curvatures  in  two  planes :  an  antero- 

irvature  corresponding  to  the  anterior  surface  of  the  bodies  of  the 

3nvex  forward  in  the  neck,  concave  forward  in  the  dorsal  region. 

curvatures ;  beginning  above  in  the  median  line,  it  deviates  slightly 

as  far  as  the  root  of  the  neck,  where  it  is  about  one  half  inch  to 

turns  again  to  the  middle  line  as  it  descends  in  the  mediastinum; 

lin  bends  to  the  left  as  it  passes  forward  to  penetrate  the  diaphragm. 

of  the  tube  is  about  three  fourths  of  an  inch,  except  at  three  con- 

nts — opposite  the  cricoid,  opposite  the  left  bronchus,  at  the  place 

isses  through  the  diaphragm.     In  these  situations  its  diameter  is 

lalf  inch.     The  tube,  however,  admits  of  considerable  further  dis- 

hout  injury.     When  empty  the  lumen  is  commonly  represented  by 

3  slit,  or  occasionally  by  a  stellate  orifice.     The  distance  from  the 

h  to  the  stomach  is  from  fifteen  to  fifteen  and  three  quarter  inches. 

Qcisor  teeth  to  the  point  of  bifurcation  of  the  trachea  or  to  the  left 

about  nine  inches.     The  distance  from  the  cricoid  cartilage  to  the 

of  the  trachea  is  about  four  inches;  from  the  bifurcation  to  the 

he  stomach  about  six  inches;  from  the  teeth  to  the  beginning  of 

us  about  six  inches. 

RELATIONS  OF  THE  ESOPHAGUS 

at  the  lower  end,  the  esophagus  is  surrounded  by  a  loosely  meshed 
nnective  tissue;  it  is  therefore  somewhat  movable,  and  its  curves 
inated  during  the  introduction  of  a  straight  instrument.  "  It  is  hi 
the  neck  in  front  with  the  trachea;  in  the  lower  part  of  the  neck 
jrroid  gland  and  the  thoracic  duet,  where  it  projects  to  the  left  side, 
•ests  upon  the  vertebral  column  and  longus  colli  muscle.     On  each 

595 
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side  it  is  in  relation  with  the  common  carotid  arteries,  especially  the  left^  and 
part  of  the  lateral  lobes  of  the  thyroid  gland;  the  recurrent  laryngeal  nenes 
ascend  between  it  and  the  trachea.     In  the  thorax  it  is  at  first  situated  a  little 
to  the  left  of  the  median  line.    It  then  passes  behind  the  left  side  of  the  aortic  I 
arch,  and  descends  in  the  posterior  mediastinum,  along  the  right  side  of  the  I 
aorta,  nearly  to  the  diaphragm,  where  it  passes  in  front  and  a  little  to  the  ! 
left  of  the  artery,  previous  to  entering  the  abdomen.     It  is  in  relation  in  j 
front  with  the  trachea,  the  arch  of  the  aorta,  left  carotid,  left  subclavian  arte-  j 
ries,  the  left  bronchus,  and  the  posterior  surface  of  the  pericardium;  behind  ! 
it  rests  upon  the  vertebral  column,  the  longus  colli  and  the  intercostal  vessels, 
and  below,  near  the  diaphragm,  upon  the  front  of  the  aorta ;  laterally  it  is 
covered  by  the  pleura? ;  the  vena  azygos  major  lies  on  the  right  and  the  de- 
scending aorta  on  the  left  side.     The  pneumogastric  nerves  descend  in  close 
contact  with  it,  the  right  nerve  passing  down  behind  the  left  nerve  in  front 
of  it"     (Gray.) 

METHODS  OF  EXAHmiNG  THE  ESOPHAGUS 

The  various  methods  of  examining  the  esophagus  for  diagnostic  purposes 
are:  I.  The  examination  with  bougies  or  other  similar  instruments.  II.  Pal- 
pation. III.  Auscultation.  IV.  Percussion.  V.  Direct  inspection  throngl 
the  esophagoscope.     VI.  X-ray  examination. 

I.  Examination  with  Bongies,  etc. — The  bougies,  stomach-tubes,  probangs, 
coin-catchers,  and  other  similar  instruments  introduced  into  the  esophagus  i(X 
diagnostic  purposes  are  made  of  some  flexible  material  and  of  various  shapes 
and  sizes.  The  solid  bougies  are  made  of  a  silk  or  cotton  fabric,  impregnated 
and  coated  with  a  varnish,  which  is  hard  and  rigid  when  cold  but  becomes  soft 
and  pliable  when  warmed.  The  bougies  are  cylindrical,  and  are  made  in 
graduated  sizes.    Before  their  introduction  they  are  dipped  in  hot  water,  whei^ 


0.  TIEMANN  A  CO, 
Fio.  212. — Coin-Catchbb  and  Sponge  Probanq  for  ExTRAcnNO  Foreign  Bodrs 

FROM  THE  £l80PHAOU8. 

they  may  be  bent  to  any  desired  curve.     Such  bougies  are  also  made  hollo* 
with  a  terminal  central  opening  or  a  lateral  eye  like  a  catheter.     For  easifif 
engagement  in  a  stricture,  or  for  the  detection  of  the  same,  these  bougies  art 
sometimes  made  with  a  tapering,  rounded  point  or  with   a   pear-shaped  «t 
olivary  extremity.     Olivary  bougies  are  also  made  with  a  shaft  of  whaleboM 
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or  metal,  graduated  in  centimeters  or  inches,  ending  in  a  metal  tip  with  a 
screw  thread,  to  which  may  be  attached  olivary  bodies  composed  of  ivory,  hard 
rubber,  or  metal  of  graduated  sizes.  A  slender,  flexible  guide  may  be  substi- 
tuted in  cases  of  narrow  stricture.  For  passing  very  narrow  strictures  it  is 
sometimes  necessary  to  use  filiform  bougies  composed  of  whalebone  or  silk.  In 
certain  cases  a  large,  hollow  bougie  with  a  terminal  opening  is  introduced  as 
far  as  the  stricture,  and  the  slender  guides  are  passed  inside  of  it  one  after 
another,  when  one  of  these  may  often  find  and  engage  in  the  orifice  of  the 
narrowed  portion  of  the  canal. 

A  convenient  method  of  passing  strictures  of  the  esophagus  was  devised 
by  Dunham.     He  causes  the  patient  to  swallow  water,  and  at  the  same  time 
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Fig.  213. — Spring  Forceps  for  Seizing  Foreign  Bodies  in  the  Esophagus. 

a  thread  or  slender  cord ;  the  water  carries  the  thread  through  the  stricture  into 
the  stomach.  The  thread  may  be  used  to  pull  larger  cords  or  instruments  into 
the  stomach  through  a  gastrostomy  wound,  or  may  be  used  to  enlarge  the 
stricture.  (See  works  on  Surgery  of  Stomach  and  Esophagus.)  Soft-rubber 
stomach-tubes  of  graduated  sizes,  usually  made  with  a  terminal  or  a  lateral  eye 
or  both,  are  useful  for  diagnostic  purposes  as  well  as  for  feeding  persons 
Unable  to  swallow — ^lunatics,  unconscious  persons,  etc.  Such  tubes  are  also 
used  to  empty  and  cleanse  the  stomach,  and  for  various  therapeutic  and  diag- 
nostic purposes  some  of  which  will  be  noted  in  other  places.     The  coin-catcher, 
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Fia.  214.*Gbaduatbd  Bulbous  Bougies  for  Dbtectino  Strictures  op  the  EIsophagus. 

the  sponge  and  bristle  probangs,  are  therapeutic  rather  than  diagnostic  instru- 
^nents,  and  need  no  description  here.  They  may  be  used  also  for  the  detection 
of  foreign  bodies. 

The  introduction  of  bougies,  etc.,  into  the  esophagus  should  be  accomplished 
^ith  extreme  gentleness  lest  injury  be  done  to  the  esophagus  or  surrounding 
touctures;  this  caution  is  especially  true  when  stricture  of  the  esophagus  is 
present  from  any  cause — ^notably  from  malignant  or  inflammatory  disease,  or 
when  a  sharp,  hard  foreign  body  is  impacted  in  the  gullet.  A  false  passage 
may  easily  be  made,  to  be  followed  by  extravasation  of  septic  material  into 
the  surrounding  tissues  and  dangerous  or  fatal  suppurative  or  phlegmonous 
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inflammation  in  the  neck,  mediastinum,  pleura,  or  pericardium.  The  gieat 
vessels  in  contact  with  the  esophagus  may  also  be  wounded  by  the  instrument 
itself,  or  by  undue  pressure  upon  a  foreign  body,  in  the  effort  to  extract  it 
or  push  it  into  the  stomach.  Before  introducing  an  instrument  into  the 
esophagus  in  cases  presenting  symptoms  of  chronic  obstruction,  it  is  wise, 
if  the  patient  be  no  longer  young,  to  examine  the  thorax  for  the  signs  of 
aneurism  of  the  aorta.  The  introduction  of  esophageal  bougies  in  cases 
of  aneurism  has  been  followed  by  rupture  and  fatal  bleeding  in  a  number  of 
instances. 

Method  of  Introducing  Flexible  Instruments  into  the  Esophagus,— Th 
method  of  introducing  flexible  instruments  into  the  esophagus  is  as  follows: 
The  patient  sits,  the  head  inclined  slightly  forward,  thus  tending  to  separate  the 
larynx  a  little  from  the  posterior  pharyngeal  wall  and  to  avoid  the  possibility  of 
the  tip  of  the  instrument  entering  the  larynx.    The  bougie  may  be  simply  wet  in 
water,  other  lubricant  being  scarcely  necessary.     The  patient's  mouth  being 
open,  the  surgeon  places  his  left  forefinger  gently  upon  the  dorsum  of  the 
tongue,  depressing  it  and  at  the  same  time  drawing  it  a  little  forward.    The 
bougie  is  held  lightly  in  the  right  hand  and  is  inserted  into  the  mouth  against 
the  posterior  pharyngeal  wall,  and  gently  pushed  onward  and  downward  while 
the  patient  is  directed  to  swallow,  when  the  instrument  usually  glides  readily 
down  the  esophagus  and  into  the  stomach.    If  uncontrollable  retching  occurs,  or  = 
the  patient  chokes,  he  should  be  directed  to  breathe  slowly  and  deeply ;  or  the  | 
posterior  wall  and  lower  limit  of  the  pharynx  and  the  base  of  the  tongue  may  j 
be  painted  with  five-  to  ten-per-cent  cocain  solution.     In  unconscious  patients,  j 
or  those  with  anesthesia  of  the  larynx,  the  tip  of  the  instrument  must  be  care-  | 
fully  directed  backward  with  the  left  forefinger  as  a  guide,  to  avoid  the  larynx.  ; 
A  tumor  or  retropharyngeal  abscess  or  a  marked  kyphosis  in  the  cervical  region  . 
may  render  the  introduction  more  or  less  difficult,  as  may,  of  course,  stricture  : 
of  the  upper  end  of  the  esophagus.     If  the  tube  checks  at  any  point,  a  slight 
withdrawal  and  gentle  advance  will  be  sufficient  to  enable  it  to  pass  except  in  ^ 
the  presence  of  a  real  obstruction.     In  delirious  or  insane  patients,  or  in  the 
presence  of  lock-jaw  from  any  cause,  a  slender,  long  tube  may  be  passed  through  • 
the  nose  into  the  pharynx,  and  so  into  the  gullet     After  a  solid  instrument 
has  once  entered  the  esophagus  through  the  mouth,  it  is  of  advantage  to  direct 
the  patient  to  incline  his  head  backward  so  that  the  path  of  the  bougie  may 
be  more  straight  and  the  sensation  of  obstruction  may  be  more  readily  com- 
municated to  the  surgeon's  hand.     The  diagnostic  value  of  the  bougie,  etc.,   ; 
will  be  considered  under  the  different  pathological  conditions  in  which  they   • 
are  used.  ! 

II.  Palpation. — Palpation  of  the  esophagus  is  only  possible  in  its  upper  \ 
part.     Through  the  mouth  the  forefinger  may  be  introduced  into  the  beginning 
of  the  gullet,  and  a  foreign  body,  a  stricture,  or  the  presence  of  a  tumor  mtj 
thus  be  determined.     External  palpation  may  permit  the  detection  of  a  large, 
hard,  foreign  body,  possibly  carcinomatous  infiltration  of  the  surrounding  tia^ 
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nes,  or  of  a  large  diverticulum  filled  with  food  or  with  air.     Such  tumor  may 
iminish  in  size  on  manipulation. 

III.  Aiuonltation. — Certain  sounds  can  be  heard  through  a  stethoscope 
laced  along  the  line  of  the  esophagus  in  the  neck,  or  in  other  situations  to 
3  noted,  during  swallowing.  These  sounds  vary  somewhat  in  normal  and 
athological  conditions;  they  are  not  of  great  diagnostic  value.  The  first 
mnd  is  supposed  to  be  caused  by  air  compressed  in  the  pharynx  forcing  the 
)od  down  the  gullet  during  the  act  of  swallowing ;  the  sound  is  seldom  present, 
ad  has  no  pathological  significance.  The  second  sound  is  said  to  be  caused 
y  the  passage  of  air  and  food  through  the»cardiac  orifice  into  the  stomach ;  it 
i  to  be  heard  in  the  back  or  along  the  costal  border  in  front,  to  the  left  of  the 
liddle  line,  some  seconds  after  the  food  is  swallowed.  These  two  sounds  are 
lid  not  to  be  present  together.  The  second  is  absent  in  cases  of  narrow 
tricture  at  or  above  the  cardia  (v.  Hacker). 

IV.  Percussion. — Percussion  is  rarely  of  value  in  diseases  of  the  esopha- 
;us.  A  diverticulum  filled  with  gas  or  food,  if  in  the  upper  part  of  the  gullet, 
fill  give  a  tympanitic  or  dull  note  respectively. 

V.  Direct  Inspection,  Esophagoscopy. — v.  Mikulicz  first  used  a  straight  metal 
nbe  to  inspect  the  interior  of  the  esophagus.  While  most  of  the  diseases  of  the 
^llet  can  be  diagnosticated  without  this  aid,  the  method  furnishes  accurate 
nformation,  and  is  not  very  difficult  to  apply.  The  instruments  consist  of 
ftraight  metal  tubes  from  one  half  to  three  quarters  of  an  inch  in  diameter, 
rhese  tubes  are  made  in  several  different  lengths,  according  to  the  depth  of 
the  lesion  to  be  examined.  The  lower  end  of  the  tube  is  cut  off  squarely  or 
obliquely.  A  conoidal  hard-rubber  obturator  fills  this  gap  during  the  intro- 
kction  of  the  instrument.  The  upper  end  of  the  tube  is  arranged  for  the 
ittachment  of  a  suitable  electric  light  and  lens  for  illumination,  or  a  tube  may 
3e  used  which  has  a  small,  shaded  electric  light  in  its  interior  near  the  lower 
mi  The  latter  arrangement  is  simple,  and  more  satisfactory  on  account 
rf  the  great  length  of  the  tube.  It  is  desirable  that  the  patient's  stomach 
jhould  be  empty  when  the  tube  is  introduced,  otherwise  regurgitation  of 
food  may  take  place  into  the  tube,  notably  when  it  is  introduced  as  far 
18  the  cardia.  Such  soiling,  when  it  occurs,  must  be  wiped  or  washed 
iway,  or,  if  fluid,  may  be  sucked  out  with  a  catheter  and  hand  syringe. 
Ihe  patient  should  be  clad  as  for  a  surgical  operation,  so  that  respiration 
tnay  be  free.  The  lower  pharynx  is  thoroughly  painted  with  cocain  solu- 
tion (ten  to  twenty  per  cent)  several  minutes  before  the  examination ;  the  tube 
tnay  be  slightly  lubricated  with  a  soluble  sterile  lubricant ;  Iceland-moss  jelly, 
for  example,  or  glycerin,  although  this  is  not  always  necessary.  The  patient 
ien  sits  upright  on  the  table,  the  mouth  is  widely  opened,  the  surgeon  de- 
vesses  and  draws  forward  the  base  of  tlie  tongue  with  his  left  forefinger,  and 
ifroduces  the  tube  with  its  obturator  in  place  to  the  back  of  the  pharynx  and 
)wnward;  the  patient  then  extends  his  lioad  so  that  the  mouth  and  gullet 
ay  be  as  nearly  as  possible  in  the  same  line;  the  tube  is  gently  pressed  on- 
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ward  until  it  engages  in  and  passes  the  narrow  upper  end  of  the  esophagus, 
when  it  usually  moves  on  easily  without  much  resistance  until  it  reaches  the 
sphincter  of  the  cardia. 

The  tube  may  also  be  introduced  and  the  examination  conducted  with  the 
patient  lying  on  his  side,  the  head  being  extended.     When  the  esophagoscope 


Fio.  215.- 


-EsoPHAOOscopE  WITH  Smai.l  Electric  Light  Near  its  I^ower  Extremity  for 
Examining  the  Esophagus  by  Direct  Vision. 


or  any  hard  or  partly  flexible  instrument  is  to  be  introduced  under  anasthesia, 
the  patient  is  placed  on  his  back,  with  the  head  hanging  over  the  end  of  the 
table,  properly  supported  and  extended  sufficiently  to  permit  a  straight  instru- 
ment to  pass  through  the  mouth  and  down  the  gullet  The  surgeon  stands  at 
the  head  of  the  table.  When  searching  for  a  hard,  foreign  body,  the  surgeon 
may  be  deceived  by  the  click  made  when  the  instrument  strikes  the  patient's  j 
teeth.  In  such  a  case  the  teeth  may  be  covered  by  a  pad  of  gauze,  or  the  like.  ] 
If  the  tube  was  inserted  with  the  patient  sitting  up,  as  soon  as  the  tube  is  intro-  ' 
duced  the  patient  is  gently  lowered  to  the  dorsal  position  on  the  table,  with 
his  head  hanging  somewhat  over  the  edge ;  the  obturator  is  then  removed  and 
the  esophagus  inspected  as  the  tube  is  withdrawn.  Should  the  tube  check  at 
any  point  during  its  introduction  the  obturator  is  withdrawn  and  the  seat  of 
the  obstruction  examined ;  such  may  be  a  foreign  body,  a  stricture  (benign  or 
malignant),  a  diverticulum,  or  the  instrument  may  have  caught  in  a  fold  of 
mucous  membrane  owing  to  an  improper  direction  taken  by  the  advancing 
tube.  Inspection  will  usually  enable  the  surgeon  to  see  how  to  correct  the  direc- 
tion ;  he  moves  the  tube  and  the  patient's  head  a  little  this  way  and  that  until 
the  caliber  of  the  gullet  centers  that  of  the  tube;  the  obturator  is  reinserted 
and  the  tube  pushed  on.  It  is  to  be  remembered  that  the  esophagus  inclines 
forward  and  to  the  left  after  passing  through  the  diaphragm.  In  the  selection 
of  a  particular  length  of  tube  the  surgeon  will  be  guided  by  the  probable  seat  of 
the  lesion  he  desires  to  examine;  this  may  be  determined  by  the  previous  intro- 
duction of  a  flexible  bougie  or  bulbous  esophageal  sound. 

While  in  cases  of  impacted  foreign  bodies  the  use  of  the  esophagoscope  is 
always  justifiable,  in  cases  of  acute  inflammation  it  is  not.  If  an  ulceratei 
carcinoma  is  present,  or  in  any  case  where  there  is  reason  to  suspect  that  the 
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fi  the  wall  of  the  esophagus  is  destroyed  or  weakened — ^as  in  wounds^ 
internal — the  introduction  should  be  made  with  the  greatest  gen- 
id  care,  and  the  slightest  sign  of  obstruction  should  he  followed  by 
^^ai  of  the  obturator  and  inspection  of  the  esophagus.  Aneurisms  in  the 
dd  acute  or  chronic  disturbances  of  respiration  of  any  sort  are  contra- 
ns  to  this  method  of  examination*  In  casess  of  malignant  disease  a 
rtion  of  tnuior  tisstie  njay  he  removed  through  tlie  tube  and  subjected 
kopic  examination;  the  diagnosis  is  thus  rendered  certain.  Impacted 
jodie?^  cannot  only  be  seen,  hut  the  obstacles  to  their  removal  may  bo 
ted,  and  often  corrected  and  removed. 

X-ray  Examinatioii  of  the  Esophagus* — ^Tbc  X-rays  are  sometimes  use- 
rx'Mting  such  f(jrcign  bodies  as  are  recognizable  by  the  X-rays,  notably 
metal,  bonc%  glass, 
one^  or  other  more 
n pervious  material 
.  2U).  If  the  for- 
y  is  large  it  may 
d  with  the  fluoro- 

k TIC  wing  the  neck 
ans  directions.  If 
11  it  will  be  neees- 
[uake  one  or  more 
ahs.  These  may 
prom  side  to  side 
n>posterinrIy ;  in 
ZBBv:  is  it  [lossible 
very  sharp  picture 
r>dy  on  account  of 
mry  distance  from 
Dtograpliic  plate. 
P  picture  is  taken 
isteriorly,  the  plate 
e  placed  in  fnmt, 
ly  tnbe  behind  the  patient*  When  the  foreign  body  lies  in  the 
portion  of  the  esophagus  an  effort  should  be  made  to  take  the  pic- 
qiiely,  in  order  to  avoid  the  confusion  of  shadows  caused  by  the 
d  the  heart.  Diverticula  and  dilatations  of  esophagns  may  some- 
Idemonstrated  by  the  X-rays,  The  patient  is  caused  to  swallow  a 
W  an  emulsion  of  hismiith  snbnitrate.  This  material  entering  the 
hmi  or  remaining  in  the  dilated  portion  of  the  esophagus,  casts  a 
m  the  photograpliic  plate  or  on  the  fluoroscope,  and  the  location  and 
le  diverticnihuu  may  tlius  Im  ilenionsirated.  A  diverticulutu  ruay  ulso 
t rated  by  passing  an  esrvphageal  Iw^ugte  containing  u  lead  core  or 
fine  bird  shot;  when  the  bougie  has  entered  the  diverticulum  the 


Via,  216, — X-RAT  PiryrnE  or  tite  TiiottAX  an-i>  Neck  of  a 

lioV    A  OKU    'J'K>f,    WHO    BWALU>W^|>    A    FiFTY-CeNT    SlLVKH 

F^ECE.  The  coin  beonme  impacted  in  the  eimphagu^^  aa 
tihowTi  in  the  iUustratioti.  During  my  eflforta  to  remove 
it^  it  paaied  on  into  the  stomach.     (Aatbor's  case.) 


Ij 


602  THE   KSOPHAGUB 

patient  is  examined  with  the  fluoroscope,  or  i  radiograph  h  taken,  and 
abnormal  position  of  the  bougie  may  thus  be  sho^^. 

CONGEmXAL  DEFECTS  OF  THE  ESOPHAGUS 


Tmporfect  development  of  tlie  piillel  may  exist  alone  or  Ik?  ii^soriated  wid 
Dtlier  defects;  in  either  imtanee  the  eliildnm  are  rarely  viahlo;  the  sufpciF 
import anee  of  theae  conditions  is  therefore  small*     The  moat  eommoii  defnnit- 
ity  m  that  the  upper  portion  of  the  gullet  enda  below  in  a  blind  sac,  eitkr 
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Fig,  217. — Conoenttai:.  Atresia  op  the 
EaoPHAQL'H.  Diagram  to lUu^trBte  the 
oont^litioii  found  in  the  body  of  &n  lii'- 
faot  brought  U>  the  amiiomical  depart^ 
metttof  the  Columbia  University  Med- 
ical College.  The  drawinp  and  dia- 
gmm  are  shown  through  tne  kindness 
of  Df,  C.  R.  L.  Putnam,  There  was 
an  atresia  of  the  e^cipha^sand  an  al> 
□omml  communication  between  the 
lower  segment  of  the  eaopliaEOa  with 
the  tracbt*a. 

A.  Upper  pftrtion  of  the  eaopbagus 
ending  below  in  a  blinfi  sae. 

B.  Lower  pn^rticm  cif  esophagus  ending 
below  at  C  in  stomach. 

D.  Traehea. 

E.  A  bn  ami  nJ  *ni  ii  m  utitcaiUoti  between 
tratibua  aud  t^Hiplukgu^ 


Fjg.  218. — Anterior  View  or  SPBcmzsr* 

C\  Prnphragm. 

€,  Stomach. 

D.  BifurcatJcm  of  brancliL 

E.  Abnomul   oommunleaiitiii   bc^twcieEi 
£[uUft, 

F.  iiimrt. 


INJITKIES   OF  THE   ESOPHAGTTS 

mmal  in  size  or  dilated,  and  usually  intra  thoracic.  The  lower  portion  ia 
often  short  and  narrow ^  and  may  comniimicate  with  the  trachea  by  a  large  or 
narrow  orifice.  Such  chil- 
dren are  unable  to  swallow; 
attempts  at  nursing  are  fol- 
lowed by  regurgitation  of 
food  through  the  nose.  There 
may  be  a  gurgling  sound  dur- 
ins:  respiration,  when  mucus 
enters  the  trachea  from  tho 
fitomach*  Death  occurs  in  less 
than  a  fortnight,  from  inani- 
tion or  pneumonia.  In  some 
cases  the  esophagus  is  of  nor- 
mal size  and  patent,  but  a 
cottuiumi cation  exists  between 
fullct  and  trachea.  If  the 
communication  is  small  or, 
18  sMiuetimes  happens,  does 
Bot  leakjj  no  symptoms  will 
(iccur.  If  food,  etc.,  passses 
Mo  the  trachea  J  there  will 
lie  ultaeks  of  coughing  and 
rtolcing,  followed  sometimes 
bv  septic  pneumonia.  Con- 
fHiital  strictures  of  esopha- 
gus are  very  rare,  a  few  ca.^es 
bring  been  observed  at  au- 
bp^y;  the  individuals  had  a 
history  of  dit^culty  in  swal- 
Wing*  Congenital  dilata- 
tiotts  and  diverticula  of  the 
mpbagua  are  rare.  They 
will  be  eonsidered  under  Dis- 
eiBes  of  the  Esophagus. 


Fio.  219* — Po^TEHJOH  View  of  Specimen  in  Fiq.  21Sl 
j4.    Blind  end  of  upper  portion  of  gullet. 
€'.   Diaphragm. 
C*    Stomach. 

D.  Lung^. 

E.  Abnorm&l  orifice  connecting  tracKe&  and  gullet 


INJURIES  OF  THE  ESOPHAGUS 

Wounds  of  the  esophagus  may  he  produced  from  without — incised,  stab, 

and  ^mshot  wounds — or  from  within— wounds  caused  by  swallowing  sharp 

or  rough  foreign  bodies^  or  by  the  introduction  of  instruments  into  the  esopha- 

g%isi  for  diagnostic  pnrposes  or  for  the  extraction  of  foreign  bodies.     Some  of 

I  tilt*  signs  liud  symptoms  of  wonmls  and  injuries  of  the  esophagus  have  bcjcn 

riedy  referred  to  under  Injuries  of  the  T^cek  in  General*     Here  they  will  be 


604 


THE    ESOPHAGUS 


considered  somewhat  more  in  detail.     The  incised  wounds  of  the 
in  the  neck,  a&  already  noted,  arc  regular! 7  associated  with   injiirif^s  of 
1  a  ry nx  and  t ra eh ea ,  and  f req uen t  ly  with  1  n j  u  ries  of  i  m ]K>rt ant  hi ood -vessel i  ti 
Denies.     The  wounds  being  open  to  inspection,  the  diagnosis  presents^  1^  ^ 
rule,  no  difficiiltiei?*     In  stab  and  gimsliot  wounds,  on  the  other  hand,  thi 
depth  and  direction  of  the  wound  canal  can  only  Ik*  inferred,  and  the  prcjt^^nf^ 
of  a  wound  of  the  esruihagus  may  not  he  recognisted  in  the  ahtjenee  of  the 
escape  of  food,  etc*,  from  the  wound,  pain  on  swallowing,  or  vomiting  of  Ho 
In  these  cases  the  formation  of  an  abseesa  or  a  phlegmonous  ioflammntioQ 
the  neck  J  and  the  o|jer;^tive  measures  for  its  relief,  may  first  disclo^  the  injiti 
to  the  gullet,     Stah  wounds  are  more  often  associated  with  injuries  of  the  In 
vessels  than  are  incised  \vounds.     Guni^hot  wounds  of  the  esophagus  are  ofti 
complicated  by  dangerous  bk*eflingj  and,  in  the  case  of  wounils  made  by  rii 
bullets,  hy  fatal  injury  of  the  vertehne  and  spinal  cord. 

An  unusunl  case  of  gun?^liot  woimd  of  the  neck  which  opened  the  esopli] 
came  under  my  ohservatioii.     The  patient  was  a  robust  negro  man,  wIid  wtt 
shot  with  a  -32  calil>er  pistol.     The  bullet  entered  the  neck  just  at  the  hf»nlrr 
of  the  jaw  and  one  and  one  half  inch  to  the  right  of  the  median  liut\  rqJH 
ranged  downward  and  to  tlje  left.    He  fell  unconscious,  but  soon  reeoveriM^l  him- T 
S€'lf  and  was  brought  to  the  hospitah     The  bleeding  wan  insignificant    Thn 

patient  complained  of  pain 
on  swallowing.  By  two  X- 
ray  pictures,  one  of  uljicli  1 
is  here  reproduced^  ih  fliifl 
tened  bullet  was  locatprlf^'Mt^  "I 
ing  upon  the  front  d  tht' 
transverse  proces^ea  of  \h 
fifth  and  sixth  eerrical  m 
tebni*  on  the  left  sid<*  of  til 
neck.  On  the  third  day  efi 
dences  of  wound  inft^'tifm 
were  present  j  on  the  foiirtli 
day  tracheotomy  \va^  i*m 
for  the  relief  of  thrett^UBg 
asphyxia  caused  hy  edetiit 
laryngi?^;  the  bullet  wautli 
sought  for  on  the  left 
of  the  neck  and  remaTi 
During  the  search  it 
found  that  the  eso]iluig«3 
bad  !)cen  openeil  by  tlie  bullet  along  the  left  l>order,  and  that  the  escape  of  f 
into  tlte  tissues  Imd  eanseil  the  infc*ction.  No  wound  of  the  air  passages 
found.  The  esnpluigiis  was  sutured,  and  the  external  wound  was  partly  cl<H 
and  drained.     No  furtlier  leakage  took  phu^,  hut  the  patient 'a  recovery 


Fig,  220. — X-hat  Pieri  he  or  Bullet  Wounu  oFTiif:  Ehofm- 
AOUB  DKe«.^Hii>i;D  in  tmis  Text,     (Authot's  coUectioQ,) 
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delayed  by  the  suppurative  inflammation  beneath  the  deltoid  muscle,  requiring 
incision.     Complete  recovery  followed. 

When  the  wound  involves  both  trachea  and  gullet,  or  larynx  and  gullet,  the 
wounding  of  the  gullet  is  often  indicated  by  the  entrance  of  food  into  the  air 
)assages  and  sudden  attacks  of  choking,  coughing,  and  dyspnea.  When  the  esoph- 
igiis  and  trachea  are  both  completely  divided  by  an  incised  wound,  marked  re- 
raction  of  the  divided  ends  takes  place  downward — ^notably  of  the  esophagus — 

0  that  the  end  of  the  lower  portion  may  be  drawn  below  the  level  of  the  sternum. 
(Vounds  of  the  esophagus  and  larynx  or  trachea  may  be  followed  by  a  fistula, 
nvolving  one  or  both  canals.  The  diagnosis  of  the  fistula?  is  simple :  there  is  an 
scape  of  food  and  mucus  through  the  external  orifice.  If  the  larynx  or  trachea 
ire  involved  an  air  fistula  is  present,  and  cicatricial  contraction  may  force  these 
patients  to  wear  a  tracheotomy  tube  permanently.  Wounds  of  the  intrathoracic 
portion  of  the  gullet  are  much  more  apt  to  be  followed  by  mediastinitis,  pleu- 
ritis,  pericarditis,  and  fatal  sepsis  than  those  at  a  higher  level.  These  injuries 
are  usually  associated  with  fatal  lesions  of  the  heart,  lungs,  trachg^  great  ves- 
sels, etc.  The  symptoms  pointing  definitely  to  injury  of  the  esophagus  are  pain 
in  swallowing  and  the  escape  of  food  from  the  wound ;  there  is  often  extreme 
thirst;  there  may  be  hiccough.  Stricturi^  of  the  esophagus  are  said  not  to 
follow  wounds  of  that  canal.  The  septic  Infection  is  accompanied  by  symptoms 
which  vary  somewhat  according  to  whether  the  associated  injuries  involve  the 
lung,  the  pleura,  pericardium,  etc.  Injuries  of  the  air  passages  are  indicated 
by  subcutaneous  emphysema,  cough,  hemoptysis,  escape  of  air  from  the  wound, 
and  dyspnea.  Further  discussion  of  the  to^)ic  will  be  found  under  Injuries  of 
the  Thorax.  The  end  result  of  these  cases  is  usually  death  from  shock,  hemor- 
rhage, or  septic  complications. 

RUPTURES  AND  PERFORATIONS  OF  THE  ESOPHAGUS 

Spontaneous  rupture  of  the  esophagus  is  an  exceedingly  rare  accident;  the 
few  reported  cases  have  occurred  during  violent  retching  or  vomiting,  or-^From 
riolent  shocks  to  the  body — jumping  down  from  a  height,  for  example.  It  is 
believed  that  in  nearly  all  cases  the  wall  of  the  canal  has  been  Aveakened  by 
5ome  pathological  process.  The  rupture  is  nearly  always  longitudinal,  and 
occurs  just  above  the  diaphragm.  The  pleura?  may  also  be  opened.  The 
ymptoms  are  sudden  violent  pain,  referred  to  the  epigastric  region  and  back — 

1  sensation  that  something  has  given  way ;  the  patient  usually  passes,  almost 
mmediately,  into  collapse.  There  is  the  appearance  of  subcutaneous  emphy- 
ema  at  the  root  of  the  neck  from  gas  w^hich  escapes  from  the  stomach  into 
be  mediastinum,  and  finds  its  way  upward.  Severe  pain,  dyspnea,  a  rapid, 
3eble  pulse,  cyanosis,  suppression  of  urine,  extreme  thirst,  hiccough,  and  death 
I  less  than  forty-eight  hours. 

Perforation  of  the  esophagus  associated  with  disease  of  the  canal  may  occur 
om  without  or  from  within.     The  accident  may  occur  as  a  sudden  rupture  in 
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cases  of  stricture  during  efforts  to  swallow  f<Kxl,  op  bb  an  iilferntivT  pro^ir^ 
in  cases  of  cancer,  tulierculosis,  catitcrizatian  with  alkiilies,  ciirlxitic  aciil,  Hp,, 
or  in  other  forms  of  ulcrrntion*  If  tlifi  fK>rfonition  takes  pkrc  isiuWctilv  tlu. 
symptoms  are  those  of  rupture.  The  results  are  phlegiiionoiiis  mediastiimis^ 
empyema,  putrid  bronchitis,  septic  pneumonia,  pericarditis,  gangrene  at  \U 
lung»  accord  J  UiT  to  the  site  of  tbt?  pt:Tforatian,  In  most  instances  the  perforsitiuri 
takes  place  more  gradually,  ami  to  tlie  original  condition  there  are  Mti 
aepsis,  and  tlie  signs  and  symptoms  of  the  lesions  just  named.  PerfomtioiM 
from  without  occur  as  the  result  of  malignnnt  tnujors  of  tlie  neighlx)ring  orgini^ 
froni  acute  or  chronic  snppunitive  processes  near  the  esophagus,  fnim  tiiUr- 
eulous  abscesses  of  the  bodies  of  the  vertebne,  tuberciilous  or  suppuratinp 

bronchial  glands;  an  amnh 
rism  of  the  aorta  or  otW 
large  vessel  may  niptitrf 
into  the  esophagnSj  di  iiniv 
also  an  Blls<^^«4s  of  the  limg 
or  an  empyema*  A  TUjr 
tiire  of  an  aneurism,  «f 
course,  results  in  iuime- 
fJiately  fatal  hcmorrbgfi 
l^leeding  from  the  e^fh- 
^ua  cannot  always  be  dif- 
ferentiated from  piiitrif 
heniorrhage;  mnch^  if  lU 
all,  of  the  bkKMl  miJillT 
finds  its  way  into  tlie  ^l-in- 
ach^  and  may  lie  ?iiW 
qucmtly  vomited.  The 
eral  symptoms  wilt  U'th 
of  internal  hemorrha^' 
If  a  stricture  exists  Wloff 
tlie  seat  of  the  Heeding 
the  blood  m^ill  find  its  way 
into  the  pharynat  atid  be 
coughed  up. 

The  slowly  formed  p^ 
forations  from  other  ca"Kt 
are  not  always  immediit^ 
ly  fatal ;  more  or  le^^  cftfa- 
plctcly  walled-off  pus  m- 
ities  may  be  formed  in  tl 
mediastinum,  am!  sli 
increaae  in  size  and  burrow  in  various  directionB,  occasionally  perforatixig  tltfl 
chest  wall    The  following  unusual  case  came  under  my  observation.   (Sec  iltiii- 
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Fio.  221. ^Dr,  Dowwb8*b  C^b  ofEsophaoeal  Firtcla.  This 
man  reentered  the  hoHpttal  in  my  service  In  the  ftiiiumn  t>( 
1908,  more  than  three  yeara  after  the  formation  of  an  arti- 
ficial openinfc  JJito  the'ebomoch.  There  wa?i  ver>'  little  dis- 
chaise  from  (he  e^ipliaj^eal  ft^tuLa  and  the  patient  was  ahle 
to  swallow  fcK>d  throui^h  the  ndriiml  cliannels  quite  well. 
He  had,  however,  failed  greatly  in  health.  The  eastroAtomy 
leaked  quite  badly.  The  patient  was  weak  and  emsfliatetL 
Dr.  Ekjwties  did  an  operation  for  the  cific<Lore  of  the  arliaelal 
opening  into  the  ettitnach,  but  the  patient  wiw  ao  weak 
that  he  did  not  Hurvive  this  oatnparaLl  vdy  slight  operation. 
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)  A  man  prfsrnted  himself  for  treatment  with  a  tiibt*rculoiis  ulcer  on  the* 
'der  of  the  stern  mil,  opposite  tiie  foiirtli  costal  cartilage,  which  eei^med  to 
nicute  with  the  pos- 
surfact!  of  the  8ter- 
id  discharged  a  go<>^I 
F  tiiherenlous  in  ate- 
k  scraping  ojteration 
no  impmvement  in 
iition,  and  he  passed 
Enj  care.  Gradually 
tcr  he  failed  in  geu- 
ilth  and  became  sep- 
ater  ho  came  under 
3  of  Dr*  William  A. 
f,  who  found  a  large 
Ions  cavity  in  the 
inuni,  fnnn  which, 
time^  food  was  dis- 
,  thus  denionsit rating 
phageal  fistula.  A 
omy  relieved  his 
m  greatly  so  that 
ity  nearh'  or  quite 

and    the    opening 

esophagus  closed. 
were  never  s^niip- 
)f     esophageal     ob- 


Yia.  222.=-Auimoh'3  Ck^E  of  Esophageal  Fistila*  Kso* 
phiigea]  IvHtula  in  a  litllr-  girl,  due  to  tuberculous  ulccrtitfon  of 
B  nipdiftstinjil  Kland  hno  the  et^t^pliaguts,  and  the  forma tJoa 
of  a  «icculatiMl  empyema,  iv hi ch  1  openpii  by  remo^'lM  a 
purtjoa  uf  the  tliircl  rib  in  front.  As  sf>on  as  the  child  be- 
gan to  swallow  ftHjd  a  portion  of  it  eacupcf'd  from  tlie  drain- 
ttge  openinipr,  thim  establishing  the  diagnoj^is.  The  child 
subspquently  dk-d  of  a  generalized  tubercidaf  pcritomiis 
and  exhaustion. 


fther  ease  came  nndfT  my  ohserviition  in  11)07*  (See  illustration.) 
lie  child  ten  years  of  age  wass  brought  to  the  hospital  ravich  emaci- 
ad  suffering  from  chronic  sepsis;  she  was  said  to  have  been  ill  for 
lontbs,  Pneiimoma  had  been  the  diagnosis  made ;  upon  examining 
ras  found  that  she  had  the  si^^s  of  fluid  in  the  tipper  part  of  her  right 
nteriorly,  A  needle  introduced  below  the  clavicle  in  the  second  inter- 
face withdrew^  pus,  Eeseetian  of  the  third  rih  opened  a  purulent  col- 
in  the  right  pleural  cavity  of  considenible  size.  From  the  opening 
reaped  after  the  operation  most  of  the  solid  and  liquid  food  swallowed 
child.  Efforts  to  pass  instniments  by  the  esophageal  fistula  into  the 
I  failed.  The  child  continued  to  fail  slowly,  A  gastroatoniy  was  done, 
liojK^  that  her  nutrition  might  be  impmved;  upon  opening  the  belly^ 
:6  tubercnloiiB  peritonitis  was  discovered ;  abundant  food  was  given 
I  the  gastrostomy  opening,  but  the  patient  gradually  faded  away,  and 
le  few  weeks  later. 
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FOREIGN  BODIES  IN  THE   ESOPHAGUS 

Only  those  foreign  bodies  which  become  impacted  in  the  gullet  are  of  serious 
consequence ;  if  they  reach  the  stomach  they  are  usually,  but  not  always,  passed 
per  rectum  without  difficulty.  The  bodies  usually  gain  an  entrance  through 
the  mouth.  The  commonest  articles  to  become  impacted  are  plates  of  false 
teeth  and  pieces  of  bone.  In  addition  to  these  the  list  is  almost  endless,  and 
includes  articles  hard  and  soft,  smooth  and  rough,  angular  and  sharp,  organic 
and  inorganic,  in  endless  variety,  swallowed  by  accident  or  design.  Children 
and  lunatics  form  a  pretty  large  contingent  of  these  cases,  and  occasionally 
professional  jugglers.  In  cases  of  stricture,  paralysis,  or  dilatation  of  the 
esophagus,  or  when  the  esophagus  is  sharply  bent  or  pressed  upon  by  a  de- 
formity or  the  presence  of  a  tumor  or  aneurism,  bodies  which  ordinarily  would 
find  their  way  easily  into  the  stomach  may  become  lodged. 

There  are  three  situations  corresponding  to  the  physiological  narrow  places 
of  the  gullet  in  which  foreign  bodies  are  apt  to  stop;  they  are:  (1)  The  upper 
end  of  the  gullet,  at  the  level  of  the  cricoid  cartilage;  (2)  at  the  level  of  the 
bifurcation  of  the  trachea,  or  a  little  higher,  opposite  the  level  of  the  hony 
girdle  of  the  superior  orifice  of  the  thorax;  (3)  at  the  level  of  the  dia- 
phragm. 

1.  Large,  soft  masses,  such  as  pieces  of  meat,  potato,  etc.,  are  apt  to  lodge 
in  the  upper  end  of  the  gullet,  as  already  noted  under  Foreign  Bodies  in  the 
Larynx.  Large,  hard,  or  irregular  and  sharp  or  angular  bodies  also  frequently 
lodge  in  this  situation,  and  the  same  is  indeed  true  of  slender,  pointed  bodies- 
needles,  pins,  sharp  bones,  and  sticks  of  v;ood.  These  latter,  as  they  are  grasped 
by  the  muscles — whether  they  be  included  in  a  bolus  of  food  or  naked — are 
often  pressed  into  the  mucous  membrane  by  the  first  muscular  movement  of 
the  act  of  swallowing.  When  a  large,  hard  body  is  impacted  at  one  of  the 
lower  levels,  it  is  frequently  because  it  has  been  pushed  downward  during  un- 
successful efforts  to  remove  it. 

2.  Such  bodies  as  pass  the  upper  end  of  the  gullet  are  most  apt  to  lodge 
at  the  level  of  the  entrance  to  the  thorax  or  opposite  the  bifurcation  of  the 
trachea. 

3.  The  spontaneous  lodgment  at  the  level  of  the  diaphragm  is  exceptional 
under  normal  conditions  of  the  esophagus. 

The  symptoms  produced  by  the  lodgment  of  foreign  bodies  vary  according 
to  the  size  and  other  physical  characters  of  the  body,  and  according  to  tie 
point  of  lodgment.  They  are  partly  obstructive,  partly  due  to  pressure,  and 
partly  to  injury  of  the  wall  of  the  ,gullet  or  surrounding  structures.  The 
effects,  moreover,  are  immediate  and  remote.  If  the  body  fills  the  upper  end 
of  the  gullet  and  presses  upon  the  larynx,  there  will  be  a  choking  sensation? 
sometimes  severe  dyspnea  and  cyanosis,  involuntary  efforts  to  sw^allow,  ani 
retching.  The  diagnosis  in  such  cases  is  not  difficult;  a  finger  introducoi 
into  the  upper  end  of  the  gullet  through  the  mouth  will  detect  the  body. 
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X-raj  picture  (Fig,  216,  page  001)  shows  a  fiftv-cent  silver  piece 
a  the  esophagus  of  a  boy  agcfd  ten,  who  swallowed  the  coin  aceidentally, 
ptoriis  were  noted  except  inability  to  swallow  soHtl  food.  As  ehown, 
Imlged  opposite  the  iipf>er  border  of  the  stc^mum* 
Dg  eiforts  to  extract  it  the  coin  passed  into  tlie  stomach  and  remained 
irdia,  as  shown  by  the  illustration,  Aftor  waiting  ten  days  I  removed 
ttpotomy.  The  boy  made  an  uneventful  recovery.  If  the  body  is  abarp 
large  enough  to  oc- 
e  gnllet,  there  will 
ill  tile  throat,  in- 
by  swallowing,  and 
a  fixed  plaint.  If 
f  has  passed  below 
er  end  of  the  gul- 
pflin  is  usually  re- 
0  the  sternum,  and 
oily  hag  passed  on, 
wounded  the  gullet 
passage,  such  pain 
felt  for  several  days, 
s  to  swallow  fluids 
3  will  be  followed 
Bss  or  hy  more  or 
plete  regurgitation  J 
g  ta  the  degree  of 
ion.  If  the  gullet 
ided  there  will  be 
less      bleeding* 


>r 


Fia,  223. — X-RAT  Picture  of  a  Tin  Whistle  Impacted  in 

THE  Esophagus  of  a  Boy  Aged  Six.  Under  a  getieml 
anesthetic  I  was  able  ta  extract  the  whietle  with  a  <xdn- 
calcber  without  much  difficulty. 


luids    and   soft   sol- 
be  swallowed,  while  solid  substances  fiiil  to  pass  (see  Figs.  216  and 


ultimate  results  of  the  impaction  of  hard  substanees  in  the  gullet  are 
ried.  They  may  remain  quiescent  for  an  indefinite  time,  and  even 
tten.  Slender,  sharp  bodies  (needles)  may  perforate  the  wall  of  the 
id  travel  to  distant  parts  of  the  body,  finally  appearing  under  the  in- 
t*  In  the  ^ew  York  State  Hospital  for  the  Insane,  at  Utica,  a  woman 
litted  who  bad  been  a  seamstress;  during  her  stay  in  the  hospital  there 
1  under  the  skin  of  her  trunk  and  limbs  sewing  needles  of  various  sizes; 
edles  to  the  number  of  several  hundred  were  extracted  from  time  to 
t  was  believed  that  the  needles  had  been  swallowed  before  her  entrance 
ospitah  Rough^  angular^  and  sliarp  bodies  ordinarily  cause  pressure 
of  the  wall  of  the  gullet;  such  ulceration  may  be  long  delayed*  The 
ire  various.     The  body  may  finally  perforate  the  wall  of  any  of  the 

ssels  and  cause  fatal  bleeding;  such  bleeding  is  often  preceded  by  slight 

40 
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}ieniorrling<?s.  Tlie  presence  of  uleerntioTi  may  be  inferred  from  piiin 
bloody,  pur II lent  discharge^  coughed  or  vomited  up  from  time  to  time,  1% 
foratioii  into  the  trachea  or  a  bronchus  is  ff*Ih>wcfl  by  pntrid  bn>nch(ii<  ,jf 
septic  ptaeunujnia.  Perforation  into  the  nit(li«stiniini  by  phlegmonous  inflanh 
matiou.  There  may  also  ooeitr  phlegmonous  luflinnniation  of  the  e^>phpgij| 
itself,  pericarditis,  emphysema,  pyopneumothorax,  perichondritis  of  tlie  Iif 
ynx,  etc. 

The  diagnosis  of  the  presence  of  a  foreign  body  can  often  be  made  tnAWr 
from  the  history  and  the  symjitoms,  as  already  described.  It  is,  boweirer,  iiMJct 
desirable  that  the  presence  and  situation  of  the  body  should  l>e  demonstratMl. 
There  is  snnietiuies  a  doubt  in  the  mind  of  both  surgeon  and  patient  nnfe^j  j^ 
body  is  passed  per  reeium^  because  a  body  which  wounds  the  mucous  merabmnc 
may  leave  heliind  pain  and  soreness  for  some  days.  If  the  boilj  is  ia  tlif 
pliarynx  or  iijipcr  end  of  the  gullet^  it  can  u^nally  l>e  felt  with  the  fortffitiat 
or  seen  in  the  laryngoscopic  mirror.  If  it  is  large  and  hard  and  in  the  cervid 
portion  of  the  gullet,  it  can  often  be  felt  by  external  palpatinn  of  the  ai^l 
usually  nijon  the  left  sit!e»  The  sensation  given  to  the  surgc-<m*s  fingers  luij 
be  slight  or  donbtfnlj  hut  the  patient  will  complain  of  distinct  tenderness  oitr 
a  fixed  point.  If  the  bwjy  has  already  caused  ulceration  and  inflajiunatnfr 
infiltration  of  the  surrounding  tissues,  these  lesions  will  give  their  own  ■' 
recognizable  signs  and  j^yruptoms — jiain,  tenderness^,  swell ingj  indurati'Hi, 
times  emphysema,  and  the  general  symptoms  of  sepsis.  If  it  is  metallio,  it  rto 
be  located  by  the  X-rays?,  Examination  with  a  fulhsized  gradnatnl  Um^i*^  m 
biilboua  bougie,  with  an  olive'sha|>ed  lip,  will  nsually  deti*et  an  oli??tni(*fi<>ii  if 
the  body  is  low  down.  If,  however,  such  a  body  is  not  so  situated  as  \o  aiifr 
rially  narrow  the  canal,  and  is  coated  with  mucus,  the  bougie  may  passs  it  mi 
the  surgeon  may  helieve  the  body  has  gone  into  the  stomach.  The  gn*«IH 
care  and  gentleness  should  he  used  in  the  examination  of  these  cjir*^,  fet 
damage  he  done  to  the  gullet 

In  examining  with  a  graduated  bulbous  bougie,  the  bulb  of  metal  or  ir 
will  give  to  the  surgeon's  hand  a  grating  sensatiou,  or  the  like,  when  a  Id 
foreign  body  is  touched;  a  sound,  even,  may  be  audible.  The  snrgenn  shmM 
be  careful  that  he  does  not  mistake  the  sound  or  sensation  caui^*d  by  the  Ml 
of  the  instrument  striking  the  teeth  for  that  produced  by  a  body  iu  tlie  gidki 
The  teeth  may  be  covered  by  a  pud  of  gauze.  When  the  body  is  tliiis  Itcift 
its  distance  from  the  teeth  should  be  noted  on  the  shaft  of  the  instrmncni 
very  certain  method  of  examination  is  by  the  use  of  the  esuphagoscopc, 
body  may  thus  W  seen  and  obstacles  to  its  removal  appreciated  and  jioraeriB 
overcome.  If  the  body  is  small  tlu^  tulx?  should  be  withdrawn  very  glowlyj 
the  body  escape  observation  hy  the  intervention  of  a  fold  of  mncou^  niemt 
Hyperemia,  wfumds,  abrasions,  ulcerations  caused  by  the  foreign  body, ; 
also  be  detected. 
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Acute  and  Clironic  Catarrhal  Inflammations  of  the  Esophagn^s. — Acute  and 
chronic  catarrhal  inflammations  of  the  esophagus  are  neither  of  them  of  much 
surgical  interest.  Acute  catarrh  results  from  mechanical,  thermal,  chemical 
irritation  of  the  mucous  membrane;  is  characterized  by  hyperemia  and  an  in- 
creased discharge  of  mucus.  The  patient  suffers  some  pain  on  swallowing  food. 
The  lesions  can  be  recognized  through  the  esophagoscope.  Chronic  catarrh  is 
common  among  drunkards,  and  may  accompany  benign  or  malignant  stricture 
of  the  gullet  as  well  as  dilatation  and  diverticula.  It  may  accompany  diseases 
of  the  heart  and  cirrhosis  of  the  liver.  The  mucous  membrane  is  thickened ; 
there  is  an  increased  secretion  of  mucus.  Necrotic  and  diphtheritic  inflam- 
mations of  the  gullet  occur  as  the  result  of  traimia,  as  complications  of  acute 
infectious  diseases,  and  from  an  extension  of  a  diphtheritic  inflammation  of 
the  pharynx.     They  are  interesting  because  they  may  give  rise  to  stricture. 

Phlegmonous  Inflammation  of  the  OuUet. — Phlegmonous  inflammation  of  the 
gullet  begins  in  the  submucous  tissue.  It  may  be  localized  or  diffuse.  The 
condition  is  a  rare  one.  It  may  follow  internal  trauma  from  a  foreign  body 
or  occur  as  an  extension  from  a  similar  process  in  the  stomach  or  the  perfora- 
tion of  the  esophagus  from  without  by  purulent  foci  in  the  vicinity.  If  such 
a  focus  breaks  at  the  same  time  into  the  trachea,  a  fistulous  communication 
between  trachea  and  gullet  may  be  formed.  There  appears  to  be  but  little 
tendency  for  purulent  inflammation  originating  in  the  submucous  tissue  of  the 
gullet  to  perforate  into  the  mediastinum,  pleura,  etc.  Xlsually  pus  forms  be- 
tiveen  the  mucous  and  the  muscular  coat  and,  perforating  the  mucous  mem- 
brane, empties  into  the  esophagus  itself. 

Symptoms. — The  condition,  uncomplicated  by  the  presence  of  a  foreign 
tody,  is  not  itself  very  easy  to  recognize.  The  patients  suffer  from  dysphagia, 
pain  referred  to  the  sternum  and  back,  constitutional  depression  and  fever, 
sometimes  nausea  and  vomiting.  If  the  abscess  breaks  into  the  gullet,  there 
may  be  cough  and  expectoration  or  vomiting  of  pus.  If  the  process  could  be 
diagnosticated  it  might  be  possible  to  incise  a  localized  abscess  through  the 
eaophagoscope.  In  the  case  of  an  impacted  foreign  body  this  has  been  done 
by  V.  Hacker,  with  a  favorable  result. 

Cauterizations  of  the  Esophagus  by  Corrosive  Liquids. — When  swallowed  by 
accident  or  design,  the  caustic  alkalies  and  acids  cause  a  violent  inflammation 
of  the  esophagus.  The  associated  injuries  of  the  mouth,  larynx,  and  stomach 
tre  often  so  severe  as  to  produce  death  from  shock,  from  the  s^x^cific  action 
of  the  poison,  from  perforation  of  the  stomach  or  esopliairus  with  resulting 
peritonitis  or  mediastinitis,  etc.  The  history,  the  cliaracteristic  burns  of  the 
mucous  membrane  of  the  mouth  and  pharynx,  the  appearance  of  the  eschars, 
'lie  odor  (carbolic  acid),  the  intense  pain,  vomiting,  and  constitutional  symp- 
OTDS,  render  the  diagnosis  easy.  The  condition  is  interesting  from  a  surgical 
Dint  of  view  in  those  milder  cases  where  the  patient  survives,  the  sloughs 
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separate,  and  cicatricial  contraction  follows  with  the  production  of  a  stricture 
of  the  gullet.     (See  Stricture  of  the  Esophagus.) 

Syphilitic  Ulceration  of  the  Esophagi. — Syphilitic  ulceration  of  the  esopbt- 
gus  is  rare.  Most  cases  occur  as  a  gummatous  infiltration  and  ulceration  of 
the  low^er  part  of  the  pharynx  and  upper  part  of  the  gullet,  giving  rise  to 
characteristic  symptoms  and  signs  which  are  recognizable  on  inspection.  Upoa 
healing  they  may  cause  stricture.  In  the  absence  of  confirmatory  signs  else-  1 
where  it  w^ould  be  difficult  to  discriminate  between  syphilitic  and  other  forms  ' 
of  ulceration  of  the  esophagus  at  its  deeper  portions  except  through  the  admin-  \ 
istration  of  iodid  of  potash  and  the  use  of  the  esophagoscope. 

Tubercular  Ulceration  of  the  Esophagus. — Tubercular  ulceration  of  the 
esophagus  is  a  rare  condition.  The  cases  mentioned  under  Perforations  of  the 
Gullet  might  properly  be  classed  as  a  tuberculous  invasion  of  the  esophagitt 
from  without,  arising  probably  from  a  tuberculous  bronchial  gland.  Supe^ 
ficial  and  deep  tubercular  ulcerations  of  the  gullet  have  been  described  a^ 
ciated  with  other  tubercular  lesions  and  tubercular  ulcerations  of  the  upper 
end  of  the  gullet  associated  with  tuberculous  ulceration  of  the  pharynx.  The 
symptoms  may  be  marked  dysphagia  and  pain,  or  in  some  cases  symptoms 
have  been  wanting. 

Peptic  Ulcer  of  the  Esophagus. — Round  or  peptic  ulcer  occurs  only  at  the 
lower  end  of  the  gullet,  near  the  cardia.     It  is  a  rare  condition,  supposed  to 
be  due  to  causes  similar  to  those  producing  ulcer  of  the  stomach.     The  symp- 
toms also  are  similar — pain  and  vomiting  of  blood.     If  the  ulcer  perforates,  j 
mediastinitis,  empyema,  gangrene  of  the  lung,  pyopneumothorax,  etc,  mijf  ' 
follow;  if  it  heals,  stricture  or  pocketing  of  the  esophagus.     The  diagnosis  ' 
with  the  esophagoscope  would  be  possible. 

Stricture  of  the  Esophagus. — Obstruction  of  the  esophagus  may  be  produced 
by  lesions  of  the  wall  of  the  gullet  itself,  internal  causes^  or  by  pressure  from 
without,  external  causes.  The  strictures  produced  by  internal  causes  may  he 
divided  into  inflammatory  and  cicatricial  slrictureSy  such  as  follow  the  inges- 
tion of  caustic  alkalies  and  acids,  or  ulcerations  due  to  syphilis,  peptie 
ulcer,  or  ulceration  from  the  pressure  of  a  foreign  body,  or  phlegmonous  i 
esophagitis ;  strictures  due  to  malignant  growths  (carcinoma),  spasmodic  stric- 
ture, and  congenital  stricture. 

Obstruction  of  the  gullet  may  also  be  produced  by  the  presence  of »  ; 
foreign  body  in  the  esophageal  canal,  by  diverticula,  and  by  polypoid  or  other  ■ 
benign  tumors  which  obstruct  its  lumen  without  producing  a  true  narrowing  ^ 
of  its  caliber.  Of  the  true  strictures,  by  far  the  most  frequent  causes  are  cici-  \ 
tricial  contraction  following  the  ingestion  of  caustic  alkalies  and  acids,  m  j 
carcinoma  of  the  gullet,  the  latter  being  more  frequent.  Those  produced  Ij  | 
syphilis,  ulceration  from  pressure  of  a  foreign  body,  are  rare.  Stricture  fn*  ' 
peptic  ulcer  is  exceedingly  rare.  The  cicatricial  strictures  following  caute^ 
izations  occur  most  commonly  at  the  three  physiological  narrow  places  alreaJJ 
mentioned.     The  same  is  true  of  malignant  strictures. 
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Cicatricial  strictures  may  be  valvelike  or  membranous,  annular  or  tubular, 
According  to  the  depth  and  superficial  extent  of  the  destructive  process  preceding 
tieir  formation.  The  esophagus  above  the  level  of  the  stricture  is  often  dilated. 
According  to  V.  v.  Hacker,  the  narrowest  cicatricial  strictures  occur  at  the  lower 
portion  of  the  gullet  When  the  destructive  process  has  involved  the  entire 
thickness  of  the  gullet  and  periesophageal  adhesions  have  formed,  there  may 
occur  angular  deviations  in  the  direction  of  the  tube.  In  these  cases  a  false 
passage  is  easily  made  by  the  incautious  introduction  of  a  bougie.  In  some 
cases  the  gullet  at  the  entrance  to  the  stricture  or  in  the  course  of  a  tubular 
stricture  may  be  softened  or  ulcerated,  and  in  these  situations  also  false  pas- 
sages are  easily  produced. 

Spasmodic  strictures,  with  the  exception  noted  under  Cardiospasm,  occur 
in  neurotic,  usually  hysterical,  individuals.  Congenital  strictures  are  rare. 
They  have  been  occasionally  observed  at  autopsy  as  valvelike,  membranous  pro- 
jections of  the  mucous  membrane  of  the  gullet  in  individuals  who  have  given 
a  hbtory  of  difficulty  in  swallowing.  The  external  causes  of  obstruction  of  the 
{  gullet  are  acute  inflammatory  infiltration  or  abscess  in  the  surrounding  parts, 
masses  of  lymph  nodes,  often  tubercular  or  due  to  Hodgkin's  disease;  new 
growths,  of  the  thyroid  or  other  structures  in  the  neck,  especially  those  which 
are  malignant,  mediastinal  growths,  aneurisms,  especially  of  the  arch  of  the 
aorta,  and  deformities  of  the  spine. 

Symptoms. — The  most  prominent  symptom  of  all  strictures  is  difficulty 
in  swallowing  food,     If  the  obstruction  occurs  suddenly,  there  may  be  total 
inability  to  swallow.     If  the  obstruction  is  high  up,  the  effort  to  swallow  is 
followed  by  immediate  regurgitation  through  the  nose  and  mouth.     If  lower 
down,  an  interval  may  elapse  before  regurgitation  occurs.     If  the  obstruction 
is  slowly  formed  the  symptoms  gradually  increase  in  severity.     Cases  of  cica- 
tricial stricture  following  the  ingestion  of  caustics  are  at  first  of  an  acute 
inflammatory  character.     The  obstruction  may  be  more  or  less  marked ;  efforts 
to  swallow  are  attended  by  severe  pain.     As  the  acute  inflammation  subsides 
the  symptoms  of  obstruction  may  entirely  pass  away,  to  be  followed  by  gradually 
increasing  difficulty  in  swallowing  which  may  not  appear  for  many  months, 
and  is  not  attended  by  pain.     Fluids  and  soft  solids  are  usually  most  easily 
swallowed,  and  these  patients  learn  to  chew  their  food  very  thoroughly,  to  eat 
very  slowly,  and  to  swallow  small  quantities  at  a  time.     Dilatation  above  the 
stricture  often  occurs,  and  food  accumulates  in  the  dilated  part;  a  catarrhal 
condition  is  then  established,  with  frequent  regurgitation  of  foamy  fluid  mixed 
with  food  and  of  thick,  stringy  mucus,  causing  much  annoyance.     The  material 
regurgitated  contains  no  free  hydrochloric  acid.     The  position  of  the  stricture 
may  be  accurately  located  by  the  patient  or  not.    For  example,  he  may  locate  it 
at  the  root  of  the  neck  when  in  reality  it  is  much  lower  down.     As  the  ob- 
struction increases  the  nutrition  begins  to  suffer,  and  a  severe  grade  of  emacia- 
tion and  ai\emia  is  finally  reached,  ending  in  death  from  starvation  unless 
relief  is  afforded. 
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Spasmodic  Strictures  of  Nervous  Origin. — Spasmodic  strictures  of  nervous 
origin  are  characterized  in  most  instances  by  variability  in  the  degree  of 
obstruction  which  is  at  times  absolute  and  at  times  slight  or  absent  There 
are  usually  present  marked  symptoms  of  a  neurotic  or  hysterical  habitus.  The 
spasm  has  usually  appeared  suddenly.  Profound  disturbances  of  nutrition  are 
rare,  but  have  been  reported  in  a  few  cases.  I  have  recently  seen  a  case  in  a 
highly  neurotic  young  man,  who  informs  me  that  he  has  eaten  no  solid  food 
for  three  years.  He  is  fairly  nourished,  and  a  full-sized  bougie  passes  readily 
enough  into  the  stomach  after  the  spasm  at  the  upper  end  of  the  gullet  has  been 
overcome  by  gentle  pressure.  A  special  form  of  spasmodic  stricture  was  de- 
scribed by  V.  Mikulicz  under  the  name  of  Cardiospasm.  The  condition  is 
attended  by  a  spasmodic  closure  of  the  cardiac  end  of  the  esophagus,  such 
that  food  does  not  properly  pass  into  the  stomach.  Eccentric  hypertrophy  and 
dilation  of  the  lower  portion  of  the  esophagus  follows,  with  retention  and 
decomposition  of  food,  and  chronic  inflammation  of  the  gullet  The  quantity 
of  food  retained  in  the  gullet  may  amount  to  as  much  as  half  a  liter.  The 
disease  occurs  during  middle  and  advanced  life,  and  ends,  if  unrelieved,  in 
death  from  inanition.  In  some  instances  carcinoma  of  the  gullet  has  devel- 
oped and  ended  life.  The  differential  diagnosis  from  carcinoma  can  only  be 
made,  according  to  v.  Mikulicz,  by  the  esophagoscope.  It  could  readily  be 
made  through  a  gastrotomy  wound. 

Diagnosis. — The  most  important  aid  in  the  diagnosis  of  the  presence,  seat, 
and  caliber  of  a  stricture  is  examination  with  esophageal  bougies.  One  selects 
a  cylindrical  bougie  of  full  size,  or  even  a  soft-rubber  stomach-tulie,  or  a  good- 
sized  olivary  bougie,  such  as  would  pass  in  a  normal  gullet ;  by  this  means  the 
depth  of  the  stricture  is  determined,  and  certain  possible  errors  are  avoided. 
A  slender  instrument  might  be  caught  in  a  fold  of  mucous  membrane  or  in  a 
valvelike  stricture,  or  a  pocket,  while  a  larger  one  might  pass.  After  the 
depth  of  the  stricture  has  been  determined,  instruments  of  smaller  caliber  are 
introduced  until  one  is  found  which  enters  or  passes  the  stricture.  Usually 
when  the  instrument  has  entered  the  stricture  it  will  be  firmly  grasped  by  the 
cicatricial  tissue,  and  although  its  further  progress  is  possible,  it  will  be  witb 
a  distinct  sense  of  resistance  that  the  bougie  is  moved  either  onward  or  with- 
drawn. When  the  obstruction  of  the  esophagus  is  due  to  the  pressure  of  en- 
larged glands,  a  mediastinal  tumor,  or  other  external  cause,  the  instrument 
may  enter  the  narrowed  portion  with  difficulty,  but  once  it  has  passed  the 
obstruction,  its  further  progress  or  withdrawal  is  not  opposed.  According  to 
V.  Hacker,  in  such  cases  a  soft-rubber  stomach-tube  may  pass  more  easily  than 
a  firm  instrument.  In  passing  an  instrument  through  a  narrow,  tortuous, 
or  eccentrically  placed  stricture,  notably  when  the  gullet  is  dilated  alx)ve, » 
good  deal  of  patience  may  be  necessary  to  engage  the  point  of  the  instrument 
in  the  orifice.  Tn  such  cases  the  bougie  is  withdra\vn  a  little,  then  advanced, 
rotated  gently,  inclined  to  one  wall  of  the  gullet  or  the  other,  etc  The  su^ 
geon  thus  learns  the  peculiarities  of  that  particular  case. 
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If  an  olivary  instninieiit  is  tised  the  length  of  the  strictnred  portion  may 
tmetinies  he  deternimed,  Tlie  olive  oiiee  it  lias  passed  the  stricture  moves  easily 
ick  and  fortk  Upon  withdrawal,  the  strit^tiire  will  grasp  the  shoulder  of  the 
live  and  offer  a  resistance  throughout  a  greater  or  less  distance.  If  there  be 
ivernl  strictures,  it  will  he  impos.sible  to  determine  the  caliber  of  the  lower 
Bes,  unless  they  l>e  narrower  than  those  ahove  or  until  the  upper  ones  Iiuve  liecn 
ilated*  If  a  solid  bougie  can  be  moved  niure  or  less  fretdy  from  side  to  side 
WTO  the  stricture,  a  dilatation  of  the  gullet  is  probably  present 

DlFl^RKNTlAL  DfACJXOSIS   EeTWEEN    ClCATUirrAL   ANU  MaJJGNANT    StHIC- 

n£   OF    THE    Esop^ACiL^s, — Differential    diapinsis    lirtwpfn    cicatricial    and 

lignant  strict u  re  may  be  arrived  at 
pom  a  variety  of  data.  We  uiay  prop- 
]f  consider  here  the  clinical  history  of 
ircinouia  of  the  esophagus.  Tlie  dis- 
m  occurs  in  advanced  life,  is  rare  l>e- 
m  the  fortieth  year;  more  than  half 
h.  cases  oc<!ur  after  fifty  years  of  life; 
are  more  often  affected  tl*an  women 
the  pro|Xirtion  <jf  three  or  four  to 
OBI'*  The  flat  epithelial -eel  led  cancer  is 
le  common  type;  cylinder-celled  and 
otlier  forms  are  rare-  The  pbysiohig- 
kvA  narrow! nga  are  favorite  sites.  In 
Most  cases  the  tumor  originates  in  the 
rflet,  occasionally  as  an  extension  frnui 
ineer  of  surrounding  structures.  The 
lektive  frequency  of  the  di^ase  in  dif- 
ferent portions  of  the  gullet  is  as  fob 
Ovra:  Opposite  the  bifurcation  of  the 
^ichca,  at  the  level  of  the  diaphragm 
it  tW  eardia,  in  tli©  neekj  in  the  or- 
r  given.  The  tumor  may  he  small  or 
massive,  a  portion  of  the  caliber  only 
ii>'  he  the  seat  of  the  disease   in   its 

iHt  stages,  usually  the  entire  circumferenee  of  the  tube  is  cancerous.     Sec- 

toJary  tumors  often  form  in  the  lymph  nodes  at  the  root  of  the  neck  and 

the  mediastinum.     True  metastases  may  occur  in  the  liver.     The  duration 

life  may  be  less  than  a  year  from  the  first  symptoms  or  may  be  as  long 

two  years.     The  symptoms  are  gradually  increasing  difficulty  in  swallow- 

Dg;  pain,  a  common  hut  not  invariable  syniptoiu  ;  emaeiationj  which  is  pro- 

^ive,  ending  in  cachexia  and  death  from  inanition,  or  from  other  causes; 

imong  them  perforation  into  iho  pleura,  followed  by  se]>tie  or  putrid  pleuritis; 

into  the  trachea^  with  septic  pnemuonia,  initrid  bronchitis,  or  gangrene  of  the 

^iing;  into  the  aortaj  or  other  great  vesselj  with  death  from  hemorrhage;  septic 


A 


Fig.  224.  —  T.^m oi  u^  niii  J  ■^ui'HAot^Hj 
Showing  UiLATATinN  tyr  TUK  CIitllet 
AUOVE  THE  STTtrLTiTHF;.  Ferfomtjon  of 
Uie  (cullet  wliich  en  used  9.  putrid  medi- 
astinitis  from  wJiich  tlie  patJctit  died. 
The  point  of  Mricture  is  et  A.  (New 
York  Hospt till,  Pathological  Department.) 
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thrombosis  of  a  vein  and  pyemia.  The  dysphagia  is  progressive.  Solid  food, 
soft  solids,  and  finally  fluids,  are  swallowed  with  difficulty,  and  are  regurgi- 
tated at  once,  if  the  stricture  is  high  up;  after  an  interval,  if  lower  down. 
With  the  food  thick  mucus  is  regurgitated  in  quantity,  sooner  or  later  streaked 
with  blood,  indicating  ulceration.  The  regurgitation  may  occur  quietly  and 
without  effort,  or  be  accompanied  by  retching.  When  ulceration  occurs,  pa^ 
tides  of  tumor  tissue  may  be  brought  up ;  such  ulceration  may  be  acompanied 
by  sloughing  of  tumor  tissue,  and  a  temporary  increase  in  the  caliber  of  the 
gullet  with  improvement  in  the  dysphagia  and  in  the  general  condition.  Com- 
monly the  ulceration  is  accompanied  by  putrefactive  changes  and  a  fetid  breath. 

Pain, — In  some  cases  pain  or  discomfort  may  be  felt  before  obstructive 
symptoms  are  manifest.  The  pain  may  be  of  a  dull  or  of  a  sharp,  tearing  cha^ 
acter.  It  is  increased  by  swallowing,  during  which  severe  spasmodic  pain 
may  occur.  The  pain  may  be  referred  to  the  back,  or  to  the  root  of  the  neck,  or 
may  be  felt  in  the  back  of  the  neck  and  radiate  into  the  shoulders.  It  is  some- 
times felt  at  night.  In  some  cases  pain  is  absent,  and  in  no  case  is  it  a  symp- 
tom of  great  diagnostic  value. 

Emaciation  and  Weakness. — Emaciation  occurs  early  in  the  disease  as 
w^ell  as  loss  of  strength,  and  is  usually  more  rapid  than  is  the  case  with  cica- 
tricial strictures.  When  the  tumor  ulcerates  there  is  added  chronic  sepsis 
with  an  evening  rise  of  temperature.  When  the  tumor  has  infiltrated  the  8U^ 
rounding  tissues  there  may  be  symptoms  of  pressure  on  the  cervical  sympa- 
thetic, usually  on  the  left  side,  drooping  of  the  eyelid,  smallness  of  the  pupil, 
which  reacts  but  slowly  to  light,  and  retraction  of  the  globe.  Pressure  on  or 
involvement  of  the  recurrent  nerves  may  cause  more  or  less  severe  dyspuea, 
as  may  also  involvement  of  or  pressure  upon  the  lower  end  of  the  trachea  or 
the  left  bronchus.  In  making  a  diagnosis,  the  age  of  the  patient,  if  over 
forty ;  absence  of  a  history  of  chemical  or  mechanical  trauma ;  absence  of  the 
signs  of  aortic  aneurism ;  the  frequency  of  the  disease  in  males ;  the  history 
of  progressive  dysphagia ;  emaciation  and  loss  of  strength — strongly  favor  a 
malignant  growth.  Syphilitic  strictures  are  rare.  They  are  usually  situated 
in  the  upper  part  of  the  gullet.  A  history  of  infection  may  be  obtained.  Their 
progress  is  slower ;  ulceration,  if  present,  usually  heals  under  large  doses  of 
iodid,  the  subsequent  history  being  that  of  cicatricial  stricture.  Enlargement 
of  lymph  nodes  at  the  root  of  the  neck  is  absent. 

Physical  Examination, — A  tumor  or  thickening  of  the  gullet  can  only  ^ 
felt  if  the  cancer  is  above  the  sternum.  Enlarged  hard  glands  at  the  root  of 
the  neck  in  conjunction  with  symptoms  of  progressive  obstruction  favors « 
malignant  growth.  Examination  with  bougies:  Usually  a  bougie  of  suitable 
size  will  detect  an  obstruction  more  or  less  marked.  Exceptions  are  cases  in 
which  the  tumor  does  not  surround  the  gullet ;  cases  in  which  sloughing  of  the 
tumor  has  occurred.  Some  bleeding  often  follows  even  the  most  gentle  intro- 
duction of  the  bougie,  and  if  a  hollow  bougie  wuth  a  lateral  eye  is  used,  fraf 
ments  of  tumor  tissue  may  be  brought  away.     Under  the  microscope  these  mty 
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rm  the  diagnosis.  By  means  of  direct  examination  through  the  esophago- 
,  the  differential  diagnosis  between  cicatricial  and  malignant  stricture 
ssible.  The  white  areas  and  bands  of  scar  tissue  are  very  different  in 
irance  from  the  infiltrated,  ulcerated  surfaces  of  cancer.  The  raw  surface 
rered  by  vascular  granulations,  which  bleed  freely  and  readily,  or  with 
necrotic  tissue.  In  cases  of  cancer  it  is  usually  possible  to  nip  off  a  bit 
isue  by  means  of  a  suitable  forceps  for  microscopic  examination,  thus 
ishing  a  positive  diagnosis  at  once. 

pasmodic  stricture  in  the  upper  portion  of  the  gullet  can  usually  be 
ame  by  gentle,  patient  effort  with  a  full-sized  bougie.  If  necessary,  the 
at  may  be  anesthetized.  Cardiospasm  can  best  be  recognized,  according 
Mikulicz,  through  the  esophagoscope.  Pressure  upon  and  even  true  stric- 
of  the  gullet  may  be  caused  by  tuberculous  glands  situated  near  the 
cation  of  the  trachea,  forming  adhesions  to  or  rupturing  into  the  gullet 
condition  might  be  recognized  by  other  evidences  of  tuberculosis  and  the 
agoscope.  Xew  growths  of  the  thyroid  as  a  cause  of  obstruction  are 
^  recognized  if  malignant.  Mediastinal  tumors  and  aneurism  as  a  cause 
istruction  must  be  recognized  by  their  physical  signs  or  by  the  X-rays, 
to  be  remembered  that  tumors  do  not  cause  obstruction  unless  they  sur- 
I  or  infiltrate  the  gullet.  In  old  people,  thickening  and  hardening  of  the 
rior  portion  of  the  cricoid  cartilage  may  give  rise  to  difficulty  in  swal- 
g.  It  is  to  be  recognized  by  digital  examination  of  the  pharynx,  by  lar- 
copic  examination,  and  by  the  passage  of  bougies. 
natations  of  the  Esophagus. — Dilatations  of  the  esophagus  occur  above 
ares,  whether  cicatricial  or  malignant,  as  well  as  in  cases  of  cardiospasm. 

are  to  be  recognized  by  the  symptoms  mentioned  under  cardiospasm — 
ly,  regurgitation  of  undigested  food  and  catarrh  of  the  gullet.  Further, 
e  extraordinary  mobility  of  instruments  in  the  dilated  portion  and  the 
ilty  of  reaching  the  stomach.  A  positive  diagnosis  of  the  exact  condition 
»e  arrived  at  only  through  the  esophagoscope.  As  already  suggested  in 
d  to  diverticula,  an  X-ray  picture  taken  after  the  patient  has  swallowed 
intity  of  bismuth  emulsion  would  be  a  useful  aid  in  the  diagnosis.  The 
ring  procedure  was  proposed  by  Rumpel  as  a  moans  of  differentiation 
en  diffuse  dilatation  of  the  esophagus  and  diverticulum :  A  tube  is  intro- 
I  into  the  stomach.  This  tube  is  perforated  laterally  here  and  there,  a 
i  tube  is  introduced  into  the  dilated  portion  of  the  gullet,  colored  fluid 
n  injected  into  this  second  tube.  If  the  fluid  returns  by  the  tube  in  the 
ch,  a  dilatation  is  present;  if  only  by  the  second  tube,  a  diverticulum. 
ivcrticiila  of  the  Esophagus. — A  localized  distention  of  the  gullet  with 
*adual  formation  of  a  sac  of  greater  or  less  extent,  lined  by  mucous  mem- 

and  blind  at  its  distal  end,  is  known  as  a  diverticulum.  Zenker  divided 
pouches  into  two  groups,  accordin<r  to  their  causation:  Diverticula  aris- 
y  pressure  from  within,  '^  pulsion  diverticula  " ;  diverticula  arising  from 
on  upon  the  gullet  from  without,   "  traction  diverticula."     They  may 
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further  be  divided  for  purjioses  of  description  into  those  oocurring  iti  tl 
iip[)er  and  lower  parts  of  the  esophagus  resix*etively.     Diverticula  atv  mt^ 
conditions. 

Pulsion  Diverticula  of  the  Upper  Poktios  of  the  EsopH.ujrv 
These  oecur  mc^re  often  in  nien  than  in  women*     Tlioy  rarelv  t'nni^  synijituii 
until   middle  life  or  Ittter,     The  bulging  of   the  wall   of  tin*  gulle*l  u«nallr 
begins  on  the  posterior  wall  and  a  little  to  the  left  of  the  iiiid<ilc  line,  nid 
in  this  tji^c  is  always  opposite  the  level  of  the  cricoid  cartilage*     It  has  I 
found  that   in  this  situation  the  longititdinal   TuuRHilar  bundlps  nro  lliinn 
than  elsewhere,   and  it  is  assumed  tliat  the  otrurrenee  f>f  a   bulprig  at  i!i 
point  18  favored  by  frequent  gagging^  vomiting,  and  jierbaps  by  other  cans 
i.  e*,  trauma.     The  s^ae  varies  in  size  from  a  ivmdi  as  large  m  the  end  of  unp'i 
finger  to  a  eylindrieal  or  jieair-shajjcd  sac  many  inches  in  length,  which  rnaj 
extend   into  the  thorax.     The  poneh  is  lined  by  nnicous  membrane^  Mlirb 
may  be  eroded  or  uleerated  from  prolonged  irritation  and  pressure  frfiui  its 
contents  of  deeoni  posing  food.     A  more  or  less  eoniplete  in  vestment  of  nniwMiW 
fillers  surrounds  the  sac.     The  pouch  usually  forms  on  the  left  side  ami  bima 
doAvn  alongside  of  or  l^ehind  the  gullet  a  variable  distance-     The  oriti^T  id 
the  gullet  may  be  as  large  as^  larger  or  snuiller  than,  (lie  calilier  of  the  giillpt 
itself. 

Usually  no  symptoms  are  produced  until  the  ponch  has  reached  a  coni 
.erahle  size,  so  that  food  is  retained  in  it.     As  a  further  increase  tah*^  p]j 
the  pressure  of  the  distended  sac  tends  to  keep  the  normal  orifice  of  the  pll 
closed,  thus  producing  dysphagia.     The  symptoms  are  slowly  developtni    Tk? 
vary  in  different  eases.     The  patient  iisiially  has  some  difficulty  in  i^wallrfwmg 
hard,  soft,  or  liquid  food,  as  the  ease  may  lie.     ITe  has  a  sensation  of  pn^js^^ire 
and  discomfort  in  the  neck  while  eating  and  after.     He  mar  learn  to  eit 
slowly  and  with  the  head  in  a  et^rtain  position,  or  to  make  certain  movcnrcnti 
while  eating,  or  to  press  with  bis  finger  npon  some  fixed   fwiint  in  tbe  ml 
during  tbe  act  of  swallowing.     Sometinjcs  the  first  few  mouthfuls  an*  swal- 
lowed with  difficulty,  later  food  goes  down  readily.     Sometimes  the  eondiiion 
is  reversed.     He  suffers  from  regurgitation  of  considerable  quantities  uf  ' 
into  the  pharynx.     He  %*oniits  after  eating;  this  vomiting  may  lie  sin  ^ 
regurgitation  of  small  quantities  of  unchanged  food  accomplished  without  m\^A 
effort,  or  there  may  he  quite  violent  gagging  and  retching:  in  either  ca^^  nlW 
follows,     ilean while  the  apjietite  remains  gfK>dj  the  patient  has  no  red  piUTifi 
distress. 

After  a  time  observation  may  show  that  the  vomited   matters  eoa4^t  d 
fragments  of  food  eaten  several  days  IWoi-c;  such  material  has  a  stinking, 
putrid  odor,  contains  laetic  aciil,  liut  no  hydrncbloric  acid.    The  jwiticnt's  bw«TH 
becomes  offensive,     Tbe  time  may  come  when  the  food  distends  the  sac  idA 
compresses  the  gidlet  in  sncli  a  manner  that  no  finid  enters  the  stomach.    9||| 
external  pressure  in  the  ne(*k  the  patient  may  be  able  t^i  empty  the  sac  pa^l 
or  wholly,  or  by  drinking  water  and  tijrow  ing  it  up  again  he  may  wa^^h    ^ 
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contents  out,  and  when  it  is  emptied  small  quantities  of  food. may  reach  the 
jtomach.  When  this  stage  is  reached  serious  disturbances  of  nutrition  occur. 
Sometimes  the  putrid  contents  of  the  sac  are  regurgitated  and  swallowed 
again;  if  a  portion  reaches  the  stomach,  indigestion,  fermentative  changes, 
vomiting,  diarrhea,  flatulence,  toxemia  are  added  to  the  other  symptoms.  With 
gnch  a  history  the  diagnosis  of  a  diverticulum  is  rendered  probable.  A  physical 
Bxamination  shows  the  presence  of  a  swelling  in  the  neck  in  about  half  the 
ases,  and  manipulation  and  pressure  upon  the  swelling  forces  its  contents  into 
the  pharynx. 

Examination  with  bougies  may  give  valuable  information.  When  the  sac 
18  full  the  bougie  will  usually  enter  it  rather  than  the  gullet.  The  bougie 
passes  a  certain  distance  easily  and  stops.  The  end  remains  freely  movable. 
The  bougie  may  sometimes  be  felt  in  the  neck,  usually  to  the  left  of  the  middle 
line.  A  subsequent  attempt  to  pass  the  bougie  into  the  stomach  may  succeed. 
If  the  bougie  once  enters  the  true  route  to  the  stomach  it  passes  easily  without 
obstruction.  If  the  bougie  lies  in  the  bottom  of  the  diverticulum,  it  must  be 
withdrawn  the  entire  length  of  the  sac  before  it  can  engage  in  the  orifice  of 
the  gullet  leading  to  the  stomach.  If  the  passage  of  the  bougie  were  opposed 
hy  a  mere  fold  of  mucus  membrane,  by  a  symmetrical  dilatation  (ectasia), 
or  hy  a  tortuous  canal  through  a  stricture,  a  slight  withdrawal  and  subse- 
quent advance  might  suffice  to  overcome  the  difficulty.  These  characteristics 
8erve  to  distinguish  the  condition  froui  strictures,  malignant  or  benign.  When 
the  diverticulum  is  well  developed,  it  often  happens  that  the  direct  route  down- 
ward from  the  pharynx  leads  into  the  sac,  while  the  opening  of  the  esophagus 
18 a  mere  slit  or  small  orifice  on  its  anterior  wall;  under  such  conditions  it  is 
necessary  that  the  sac  should  be  emptied  before  a  bougie  can  be  made  to  pass 
into  the  stomach.  In  the  effort  to  enter  the  esophagus  with  a  bougie  the  instru- 
ment should  be  passed  into  the  back  of  the  pharynx  and  the  patient  told  to 
swallow;  the  esophageal  opening  may  then  for  an  instant  become  patent,  and 
the  bougie  may  find  its  orifice.  The  differential  diagnosis  lietween  dilatation 
and  a  diverticulum  by  means  of  two  tubes,  one  in  the  stomach,  the  other  in 
the  diverticulum  or  dilatation,  has  already  been  mentioned.  By  causing  the 
patient  to  swallow  bismuth  emulsion  the  situation  and  extent  of  a  diverticulum 
might  be  made  out  by  its  skiagraphic  shadow. 

Deep-seated  Diverticula. — Deep-seated  diverticula  from  distention  are 
exceedingly  rare;  a  few  only  have  been  described.  No  tumor  is  formed  in  the 
iieck.  The  patients  have  a  sense  of  opi)ression  after  eating,  vomiting,  which 
occurs  without  nausea  after  eating,  and  may  be  produced  voluntarily  by  clos- 
ing the  lar>Tix  and  bringing  into  action  the  muscles  which  compress  the 
thorax.  There  is  gradually  increasing  dysphagia,  and  finally  disturbances  of 
nutrition.  The  diagnosis  can  sometimes  be  made  w^itli  a  bougie  having  a  tip 
shaped  like  a  catheter  coudo  (an  elbowed  cntlioter).  Such  an  instrument  may 
ometimes  be  made  to  enter  the  stomach  or  the  diverticuluui  at  will  by  chang- 
ng  the  direction  of  the  curved  tip.     The  character  of  the  vomited  material  is 
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similar  to  that  already  described,     Tlie  X-rajs  and   tlie  two-ttibe  le«t  wiilj 
eolored  fluids  may  also  give  information,  as  already  mendimetL 

Traction  Divertirula, — Traction  diverticula  have  oidy  sliglit  ?urp<i| 
interest,  since  they  seldom  produce  symptoms  per  se^  and  are  iiHiiallj  dmit* 
ered  at  autopsy*  They  arise  for  the  mos^t  part  from  the  anterior  wall  nf  tb 
esophagus,  opposite  the  bifurcation  of  the  trachea,  and  are  due  to  cicatricial  o^n* 
traction  of  adhesions  formed  l»et\veen  the  wall  of  the  gullet  and  inflmnfM]  ^ 
broken-down  bronchial  glands  the  seat  of  tul>crculo8is  or  other  inttammaifity 
focus*  A  funncl-shajied  jXMi^ket  may  thus  be  ftimied  in  the  wall  of  iht  gullet, 
usually  of  small  size,  with  the  ajit^x  of  the  funnel  directed  upward  or  to  ^ 
side,  rarely  downward,  Evideneea  of  a  further  inereasa  in  sis©  by  dilttiliflo 
from  within  have  Ijcen  ohscrved  in  a  few  cai^es.  The  surgical  intcre^i  of  the 
condition  is  that  jwrfojation  of  the  gullet  may  fake  place  by  ulceration  fmin 
without  or  by  the  lodgment  and  pressure  of  a  foreign  body  from  withio,  j 
The  diagnosis  of  such  a  diverticulum  might  be  made  through  the  etopbgo^d 
scope.  ^ 

New  GrowtlLs  of  the  Esophagus. — By  far  the  most  frequent  and  inip^rUnt 
new^  growth  occurring  in  the  gullet  is  cancer.    The  symptoms  and  diagna^is  ]im 
already  been  sufficiently  described.     Of  the  other  new  growths  may  Im?  (iifD- 
tioned  cysts,   papilloma,   fibroma^   myoma,   li]>oma,   sarcoma.      They  an*  wi 
common  tumors,  and  with  the  exception  of  papilloma  and  sarcoma,  rarely  p'^ 
rise  to  symptoms.     Cases  are  on  record  where  large  papillomata  have  fni 
and    have  caused   slight   difficulty    in   swallowing*      The    papillomata  cl( 
resemble  cutaneous  warts.    The  diagnosis  could  l>e  made  through  the  escjpha| 
scope  or  by  the  passage  of  a  fenestrated  bougie  and  tearing  off  a  hit  of  tl 
papillomatous  grf>wth  for  examination.     Sarcoma  occurs  in  various  fomist,  nirf^ 
in  the  situations  commonly  the  seat  of  cancer— i.  e.^  at  the  upper  end  of  tire 
gullet  and  opposite  the  bifurcation  of  tlie  trachea.     The  symptoms  are  An 
those  of  obstruction  and  of  hemorrhage,  which  may  be  fatal     Rupture  into 
trachea  is  not  uncommon  in  tlie  advanced  stages  of  the  disease. 

Polypoid  Ghowths  of  the  EFtopifAous*— Polypoid  growths  of  the  e^^ifh- 
agus  may  be  fibromata  or  fihromyomata.     They  r»ecur  most  commonly  tt  fie 
upper  end  of  the  gullet,  and  grow  from  the  posterior  wall  oeeasionally  at  hm^ 
levels.     They  are  rare  tumors.     If  smallj  they  give  no  aymptoma^     If  hm, 
symptoms  occur.     They  have  I>eon  observed  in  men  and  women^  mon*  *'dten 
in  men,  and  develop  during  niiddle  age  or  later  in  life*     They  are  usually 
pedunculated  tumors  of  cylindrical  or  elongated  pear  shape,  and  may  n-nch 
comtiderable  size.     As  they  hang  dow^i  the  gullet,  swallowing  movements  t( 
continually  to  lengthen  tlie  tumor  by  traction.    The  symptoms  are  moderate  iV 
phagia,  a  sensation  of  the  presence  of  a  foreign  botlVj  sometimes  a  palpal*k\ 
able  tumor  in  the  neck.  If  they  are  coughed  up  into  the  pharynx,  tliey  uiay  m 
lie  the  lar;\TiK  hihI  cause  sudden  choking  and  even  asphyxia,     (.Vrnpressinn  <l' 
not  cause  regurgitation  of  fiwMl  into  the  pliar\Tix  (difference  from  divt^rticnl^i 
They  may  cause  vomiting  or  a  desire  to  vomit  after  eating.     During  •&  ^ 
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of  vomiting  they  may  be  coughed  up  into  the  pharynx,  and  have  been  observed 
of  such  a  length  that  they  actually  hung  out  of  the  patient's  mouth.  The 
rarface  of  the  tumor  is  covered  with  mucous  membrane,  frequently  found 
excoriated  or  even  ulcerated  from  the  constant  mechanical  insults  to  which  it 
is  exposed.  In  those  cases  where  the  tumors  are  not  coughed  up  into  the  phar- 
ynx the  diagnosis  can  be  made  by  means  of  the  esophagoscope.  Ordinarily  the 
diagnosis  is  quite  simple,  and  in  cases  where  the  tumor  habitually  inhabits  the 
pharynx  or  mouth,  can  be  made  on  inspection,  or  by  the  aid  of  the  laryngoscopic 
mirror,  or  by  palpation  with  the  forefinger. 


CHAPTETt    XXI 

THE  THORAX 

DEFORMITIES   OF   THE   THORAX 

Deformities  of  the  ihtinix  iijav  be  congenital  or  acquired.     The  niuril 
common  types  are  enumerated  below. 

Congenital  DEFfmMiTiES  of  the  Thorax 

Deformities  of  the  Stemtim* — The  sternum  may  be  coiigenitally  al^sent    Tb 
space  between  the  ribs  nmy  Ijc  oecii]iied  by  fibrous  tissue^  or  by  a  thin  nierii-' 
braiious  layer  only.     Tlie  bono  may  be  fis,'?urcdj  the  fissure  boiDg  completo  or 

partial    There  may  be  one  ar  mow 
round   or   oval    holes    in   the  lx>!i 
The  xiphoid  cartilage  may  U; 
or  perforated.     But  one  lateral 
of  the  sternum  may  Im  devt* 
These  defonuities   are  of  no 
i^iirgiea]  interest^  an*!  their  n*iSoj 
tion  requires  110  description. 
defects  of  tlie  sterunnj  may  be  I 
compnuied   by   hernia  of  llie  h 
Fiumel-shaped    dopressiim    af 
lower   part   of   the   utenium 
as  a  eongeuitiil  defect  of  tml 
causation  and   iiideinrndi-nt  uf 
pathological    condition.       The 
formity  may  be  slight  or  ni«r 
A  typical  case  is  shov^-n   in  the] 
lustration  (see  Fig,  255). 
Congenital  Befecti  of 
^There    may     Ut     suptr 
FiQ.  225.— A  Congenital  Deformitt  or  nra  Srm-       ^^^^^^      (  See  Cervical  Ri  k) 

PRESaioN.     The  coiinH3nanee  of  the  chiia  I*,  fUao        ™*^^^    ^^^^^    "*^>^     ^    Wanting    OT 

chamcteriaUoof  cninrgtHium«n«aiidad*^norda  o       perfectly  develoiK.*d^  endinir  ant« 

the  pharynx  for  which  conditum  h<?  ent-cred  the        *  '^  J        ?  te 

hoBpitdi.    (New  York  HoMijitaj  ecjapction,)  orly  at  the  axillary  line,  for  ^SdM- 
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FlCJ      221*  —  1>I.H>HM1TY    OF    lilt    Th^jKAK    FOLLOWING      E«  PY- 

liiWA,      tUtHisijvelt   Ho»pitat,   collection  of  Dr*  Charles  Mc* 


Hiirney  ) 


iVTien  R  rib  is  wanting, 

ace  18  occupied  liv  a 

yt  less  den^*  layer  of 

I  tifssne.     Tlie  diagnu- 

e\ndent  on  palpation, 

mes  on  inspection.   If 

elfth  rib  is  wanting, 

♦lira  might  be  opened 

ain  incisions  nsed  for 

ng  the  kidney.     One 

re  ribs  may  be  fused 

^  0?  nnite  to  articu- 

ith  but  one  cartilage. 

i!?o  Kidney,) 

ig^nital  Defects  of  the 

t    of    the    Thorax*^ — 

lital    defects    of    the 

\3  of  the   thorax   are 

The  most  common  is 

?  Of  imi>erft*ct  developinent  of  the  jieut oralis  major.     The  claTicnlar  por- 

sometimes  «b3?ent.     The  poetorjilis  minor,  the  serratua  niagnus,  and  the 

intercostal  muscles  may  also  be  con- 
genital ly  absent.  Such  defects  may 
be  associated  with  absence  of  cer- 
tuin  ribsj  defects  of  the  stemnni, 
and  with  imperfect  development  of 
ihe  skill  and  nntlcrlying  soft  parts. 
Acquired  Deformities  of  the 
Thorax. — Acquired  deformities  of 
liie  thoraK  imxy  be  the  result  of 
injury  or  of  disease.  Rachitis, 
i^coliosisj  and  P^itt's  disease  of  the 
spine,  chronic  hrouehiti?  and  em- 
physema of  the  limgs,  empyema 
with  colkpse  of  the  lung — all  give 
rise  to  more  or  less  typical  deform- 
ities,  and  the  same  may  be  said  of 
habitual  tight  lacing  of  stays  among 
yuung  women*  Raehitic  deformity 
(?f  the  thorax  is  often  associated 
with  enlarged  tonsils,  adenoids  of 
the    pharynx,    and    deforinities   of 

tile  nasal  fossa.     The  deformity  is 

flti.  (Xt*wYorkiioypiuucoikt;Uoxi,)         somctimes   spoken  of   as   ''pigeon 
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hvQmt  *'  or  "  cliicVen  brc^astj"  *'  pectus  carinatiirnv'  Tlie  antero-pfistcrii»r  tl«ptii 
of  tlio  thorax  m  increased,  the  transverse  tliiuinishetl,  except  at  iu  Iimvit  jwin- 
(Sc*e  Kacliitis.)  The  deforiuity  of  the  tlionix  atx^niupauying  chroiitc  Immohiti* 
and  emphjBeiua  consijsts  in  a  general  expansirm  of  tlie  thorax  by  ttm  iiim-aw 
in  size  of  lungs,  such  that  the  tharax  assumes  almost  a  cjlindrinil  or  Uanrl 
shape.  The  deform ity  is  quite  common  among  ehlerly  lalM^ring  men  \%\\n  (tuUrr 
from  ehrunie  hroneliitiB,  The  acquired  deformities  aceuaipanying  di^cas^'H  nf 
the  spine^  etc.,  are  described  under  their  appropriate  headinga* 

Hernia  of  the  Lung. — Prokpse  of  the  lung  tlirough  opnings  in  the  walU 
of  the  thoraXj  tljc  result  of  trauma,  are  readily  reeogiiizable*     If  the  lung  pr> 


Via.  22H. — U  f:  Ko  H  M  r r V  i  *  f  t  h  k  T  h  rm a  x  pfif ^m  v  r>  n  J  i  h  nrn  \    \  %  ?  m  i  * . 
(Kew  Yijrk  HaapitttI  Medical  service.) 

trudes  in  an  ojien  wound,  tbe  character  of  the  lung  tissue  is  evident  on  m^ 
tioYu  Such  hmg  tissue  may  he  noruial  in  appearand  if  reec^ntly  prolafep'l 
If  inflamed,  it  will  W  covered  with  a  fil>ri no- purulent  exudate  and  he|iaiiiJeA 
If  strangulated,  it  may  be  gangrenous.  If  tbe  prolapse  is  Bubeutaneoua,  die 
tumor  is  elastic,  couipresBible,  can  be  reduced,  with  the  st^nsiation  of  an  emplf 
seuiatous  crackling,  and  unless  the  lung  ia  strangulated,  vesieular  breatliiii|f 
niav  he  heard  over  it  on  auscultation.  True  hernia  of  the  lung  may  \e  ooa* 
genital  or  aeipiired.  The  congenital  hernije  are  very  rare.  The  hmg  mj 
protrude  into  the  neck  alongside  the  trachea,  between  the  ril>s  at  the  junetioi 
of  the  ribs  with  their  cartilages,  through  congenital  defe(*ts  in  tbe  Meniim 
Sometimes  aa  a  congenital  defect  the  lung  is  displaced  from  its  normal  ?4itt 
atiou  in  part,  and  protrudes  externally  or  internally,  as  into  tbe  ^wTiloDi^l 
eavity.  The  condition  is  knowTi  as  ectopia  of  the  lung,  and  is  di^in!cui«iw^ 
fn^in  hernia  by  the  fact  that  in  the  latter  a  normally  ]>laecd  lung  protroJBt 
through  some  normally  weak  placR  in  the  thoracic  wiilh  wliieb  ha^  bfcn  ft1^ 
tla^r  weakened  by  injury  or  disease.  Actiuired  hernia  oeenra  as  tlie  Te^nli  «f 
chronic  bronchitis  and  emphysema^  and  from  violent  gpasnis  of  coiigIiin|f, «« 
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whooping-cough,  etc  The  points  of  protrusion  are  the  root  of  the  neck, 
the  junction  of  the  ribs  with  their  cartilages,  and  the  intercostal  spaces  in 
at  of  the  thorax. 
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Subcutaneous  Injuries 

Contusions  of  the  thorax  arise  from  various  kinds  of  blunt  violence ;  blows, 
,  and  crushing  injuries  of  all  degrees  of  severity.  So  long  as  the  soft  parts, 
,  subcutaneous  tissues,  and  muscles  alone  are  injured,  while  the  wall 
fff.  thorax  and  its  contents  escape,  the  signs  and  symptoms  are  those  of  sim- 
UCDB  merely — namely,  pain,  soreness,  and  tenderness,  increased  by 
tbe  muscles  are  injured,  together  with  swelling  and  ecchymosis 
presence  of  extravasated  blood.  The  more  serious  injuries  of  the 
eh  as  follow  "  nm-over  "  accidents,  falls  from  a  height,  being  caught 
"  the  buffers  of  railway  cars,  etc.,  are  commonly  attended  by  fractures 
nhs  and  the  sternum,  and  injuries  of  the  thoracic  contents,  the  lungs 
trachea,  the  pleura,  the  heart  and  great  vessels,  the  diaphragm  and  esoph- 
.  The  injuries  to  the  viscera  may  be  caused  by  the  broken  ends  of  frac- 
i  ribfiy  or  the  sternum  or  the  viscera  may  be  crushed  between  the  anterior 
idft  wall  and  the  spine  by  simple  compression.  If  the  thorax  is  suddenly 
Tiolently  compressed  while  the  glottis  is  closed  the  lungs  may  burst.  The 
icic  viscera  withstand  slow  and  gradual  compression  remarkably  well  with- 
grave  injury.  The  sudden  violent  compressions  are  often  associated  with 
lar  injuries  of  the  abdominal  viscera,  rupture  of  the  liver,  the  stomach, 
$tine,  kidney,  spleen. 

The  organs  most  commonly  injured  are  the  lungs;  their  laceration  is  ao- 
panied  by  bleeding,  with  the  production  of  hemothorax,  hemopneumothorax, 
imothorax,  and  if  the  parietal  pleura  is  also  torn,  by  subcutaneous  emphy- 
i.  In  these  cases  emphysema  arises  from  fracture  of  ribs  and  laceration  of 
pulmonary  and  parietal  pleura.  It  is  easily  recognized  by  the  diffuse  swelling 
the  unmistakable  subcutaneous  crackling  on  palpation.  Emphysema  in  the 
les  of  the  mediastinum  causes  symptoms  of  compression  of  the  heart,  lungs, 

dyspnea,  oppression,  a  rapid  heart,  etc.  Cough  with  expectoration  of 
Qy  blood  is  a  common  symptom.  Depending  upon  the  gravity  of  the  injury 
general  symptoms  will  vary  greatly.  After  slight  injuries  the  general 
ptoms  will  be  absent  or  trifling;  in  severe  cases  marked  shock  will  be  pres- 
a  feeble  pulse,  cold,  clammy  extremities,  dyspnea,  cyanosis,  or  paleness  of 
face,  hurried,  superficial,  labored  or  irregular  breathing,  and  orthopnea.    A 

marked  sign  present  in  many  of  the  most  severe  cases  of  thoracic  compres- 
18  a  diffused  dusky  ecchymotic  discoloration  of  the  thoracic  wall  extend- 
upward  sometimes  on  to  the  neck  and  face,  and  in  some  cases  accompa- 

by  ecchymosis  into  the  ocular  conjunctiva.    Minute  punctate  hemorrhages 
41 
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can  be  seen  in  tlie  skin  over  some  areaa.  Tbe  appearance  somewhat  resi 
the  post-mortem  discoloration  seen  upon  the  dependent  portions  of  tho 
some  Lours  after  death.  The  sign  indicates  a  very  aerions  injury,  ! 
addition  to  the  injury  of  the  hmg,  the  heart  and  great  vessels  are  crmh 
wounded,  the  condition  of  shock  ends  rapidly  in  death.  If  the  injury 
tlioracie  viscera  is  moderate  while  the  alidoniinal  organs  are  also  ruptur 
abdominal  symptoms  uiay  I>e  most  inarked,. 

If  the  diaphragm  is  niptiii-ed  there  will  he  severe  pain  and  dyspnea 
costal  respiration*  A  remarkable  ease  of  this  kind  is  shoun  in  the  illu^t 
a  drawing  made  at  the  autopsy  of  a  man  who  had  died  some  hours  i 
crushing  injury  of  the  thorax*  He  was  brought  to  the  Hudson  Str^el 
pital  in  a  condition  of  shock^  from  which  he  did  not  rally.  The  stomai 
a  considerable  portion  of  intestine  were  found  as  shown  in  the  pleural 


Fia.  22S. — Uvi^iiyHh:  ok  ihk  I>ufitH\fSM.  Pholai^he  of  thk  Stomal  oh  At^t>  a  Portios  ofthf  T?f< 
it^ro  TMii  Pleural  CAvtxr.     (Hudson  Stroet  Ho.^i>it4il.)      (Drawing  by  Dn  B.  S.  Bsmtifd 

where  tliey  had  found  their  way  through  tbe  ruptured  diaphnigm.  Tb 
dition  was  not  suspected  during  life.  Cases  of  this  kind  have  snrvnv 
long  periods,  the  condition  only  being  recognised  at  auto^^y.  In  otliei^ 
death  has  followed  tbe  introduction  of  an  aspirating  needle  into  the 
abdominal  viscera,  contained  in  the  thorax,  for  ptirposes  of  exploratio 
physical  signs  being  those  of  pneumothorax.  The  degree  of  subcutj 
emphysema  J  common  emaigh  in  cases  of  extensive  rupture  of  the  Im 
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I  ID  w<?IJ  shown  in  the  iKTomjianying  illii^rmfion  of  n  iium  wlio  was 
d  ill  iiii  elevalur  if^haftj  liotli  lungs  were?  ruptiinHl  and  several  nh^  frac- 

his  body  showed  the 
ir  diseuloration  al- 
mentioned.  He  lived 
I  davs,  snffering  from 

cyanosis,   and  dysj> 

ELluody  expeeto- 
Tbe  emphysenia 
y  increased.  The 
rapb  was  made  ahout 
ours  before  death. 
ysicai  Signs* — ^Pnen- 
rax  J  hemothorax,  he- 
umotlionix,  and  their 
lation,  give  the  pltya- 
igna  of  these  condi- 
-namely J  the  affectt/d 
^  the  chest  is  enlarged 


Fm.  230,  —  SrjicLTAXEnvs  1',mi'iiysi-;ma  i-h'jm  Fhactukk  or 
Sf:vKHAi,  Kis^,  RuiTlTRK  OP  H<iTH  LvJfGa.  ( Authgr 'a  Col- 
lection ) 


1  more  or  leas  com- 
'  immobile-  The 
impulse  is  diaplawd, 
fremitus  is  greatly 
ished  or  abolislied* 
ssion  over  the  aifect* 
ie  usually  gives  a 
itched  tympnntc  note^ 
arely  flafness  or  duU- 
If  blood  he  also  pres- 

1  is  Us^ually  the  ease,  there  will  he  flatness  or  dullness  up  h*  the  level  of  the 
by  changing  the  position  of  the  pafient  tljis  dullness  may  change  its  jKJsi- 
On  auscultation  there  is  absence  of  breathing,  or  very  feeble  breathing 
le  affected  side;  the  respiratory  sounds  on  the  iminjurcd  side  are  loud  and 
Tated.  On  coughing  or  taking  a  deep  breath  the  sound  known  as  metallic 
may  be  present;  the  voice  often  has  a  peenliar  metallic  qnality.  The 
ound  is  sometimes  present.  It  is  elicited  in  the  following  manner:  The 
n  places  his  ear  on  the  patient's  thorax  posteriorly  while  an  assistant 
a  coin  on  the  skin  of  the  front  of  the  eliest  and  strikes  it  w^itli  another 
A  characteristic  metallic  echoing  sound  is  thus  produced,  which  is  iinmls- 
B*  In  the  presence  of  fluid  tfie  suecu,ssion  or  t^pl ashing  sounds  may  he 
by  placing  the  ear  against  the  thorax  and  shaking  the  patient.  This 
may  sonietimes  be  heard  by  the  patient  himself,  or  be  audible  to  by  stand* 
File  abdominal  viscera  may  he  dis])hieed  downward j  so  that  the  npper 
liver  dullness  is  displaced  even  us  low  as  the  costal  margin  in  front 


u 


THE   THORAX 


Subphrenic  Pneumothorax  and  Subphrenic  Pyopnenmothorax. — An  a^umnW 
tioD  uf  gas  or  of  gos  and  pus  between  tlie  liver  and  the  diapliragm  iimy  Einit] 
late  true  pneumothorax.    Such  a  colleclion  may  form  as  the  result  of  inruTmtic 

or  pathological  perforation  uf  tW 
hollow  viseera  of  tbe  ablnmon,  ur 
migiit  aecoinpany  a  subphrouu*  lU 
Sfess  from  an}^  eauae  if  gasogaic 
1  meter i ft  were  prt'sent  in  the  nn- 
'late.  It  will  rarely  happi^n  in 
r  rail  ma  tie  cases  tbat  tbe  coadirtMn 
simulates  a  pneumothorax  so  cV*^ 
\y  as  to  load  to  diagnostic  emir, 
The  signs  of  peri  ton  itij? — |)ain,  tl»- 
<louHniil  rigidity^  vomiting,  etc.— 
together  with  the  history  of  tbe 
iiijurvj  will  usually  point  definite^ 
ly  to  an  abdominal  origin.  The 
differential  points  are  an  folloin: 
History  of  an  alKiominal  iajuiy 
or  di^ase,  absence  of  cough,  tv 
pectoration,  and  dy«pnea;  aWnae 
of  nutrked  displacement  of  tbe 
heart*  tlie  presence  of  normal  <tf 
nearly  normal  hrt-athing;  iroi» 
and  vocal  fremitus  over  the  upjirr 
imrtion  of  tlic  tliorax,  A  sharp 
line  of  demarcation  abore,  ht 
tween  the  normal  lung  mnomm 
and  the  tympanitic  resonance  he* 
low,  normally  occupied  by  liver  dullness;  marked  displacement  of  the  lim 
downward.  Over  the  tympanitic  area  below;  absence  of  voice  and  toc»! 
fremitus.  (For  further  discussion,  see  Diseases  of  the  Abdomen.)  In  imnf 
an  aspirating  needle  for  the  determination  of  the  presence  of  hhnwi  or  pus 
in  the  pleural  cavity,  it  is  to  Ix!  home  in  mind  that  serous  or  ptiruWnl  tkid 
and  fluid  blood  ean  readily  be  drawn  through  a  needle  of  iiKMlerBte  size*  Tbii 
is  not  true  of  clotted  hlood,  whicli  can  only  lie  drawn  through  a  verv  ' 
needle  or  trocar,  and  that  with  difficulty^  if  at  all,  except  through  a  p' 
steam  or  compressed-air  exhaust  pump,  A  little  may  be  obtained  u  :;J! 
as  a  plug  in  the  interior  of  the  needle,  and  may  suffice  for  a  diagnoei*.  It 
ifl  further  to  be  remembered  that  a  needle  thrust  into  the  lung  mav  enttf. 
a  vein,  and  thus  create  a  possible  error  in  diagnosis.  The  subentane^nus  il 
juries  of  tlje  lung  are  only  rarely  followed  by  pneumonia  or  by  empyeni». 

Commotio  thoraoica — Goncnssioit  of  the  Thorax. — lender  this  title  m  i^ 
ficrik*d  certain  cases  of  suddi^n  ci^mjircssion  of  the  thorax,   attended  iv  tk 


FlO.  231. — ^  Dk^vj^kmi.  ■  *»^    i  ijf.   J  tiLjiiAx  1*m,ijAM,\o 
EMPVii^MA.     iKcw  Vork  Hospital,  servi<?e  of  L,  A 
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symptoms  of  shock,  sometimes  immediately  fatal,  in  which  no  lesions  of  the 
thoracic  viscera  are  found  to  account  for  the  symptoms.  The  condition  has 
been  accounted  for  in  various  ways — irritation  of  the  pneumogastrics,  paralysis 
of  the  sympathetic,  and  compression  of  the  heart.  The  symptoms  are  those  of 
shock;  there  is  a  marked  fall  of  blood-pressure;  coldness  and  paleness  of  the 
surface  of  the  body;  sometimes  unconsciousness;  shallow  respiration.  Death 
may  take  place  at  once.  In  case  of  survival,  the  patients  recover  quite  rap- 
idly— in  minutes,  hours,  or  a  day  or  two.  The  signs  and  symptoms  of  lesions 
of  the  viscera  are  absent.  It  is  probable  that  in  many  fatal  cases  lesions  were 
present  but  unrecognized. 

Wounds  of  the  Thorax 

Wounds  of  the  thorax  may  be  divided  into  penetrating  and  nonpenetrating. 
nonpenetrating  Wonnds. — Nonpenetrating  wounds  of  the  thoracic  wall  may 
be  incised,  stab,  punctured,  lacerated,  and  gimshot  wounds.  They  are  rarely 
serious  injuries  unless  infected.  Serious  hemorrhage  is  only  likely  to  occur 
from  injury  of  the  internal  mammary  or  intercostal  arteries.  The  diagnosis 
of  incised  or  contused  and  lacerated  wounds  is  to  be  made  by  inspection.  The 
diagnosis  of  nonpenetrating  stab  and  punctured  wounds  is  to  be  made  from 
the  history  of  the  injury,  the  character  of  the  weapon  producing  it,  the  pres- 
ence or  absence  of  bleeding,  or  the  formation  of  a  hematoma,  and  the  absence 
of  the  signs  and  symptoms  of  injury  of  the  thoracic  viscera. 

Gunshot  Wounds  of  the  Wall  of  the  Thorax. — A  bullet  moving  at  a 
low  velocity  may  produce  a  mere  contusion  of  the  skin  and  subcutaneous  tissues. 
It  may  penetrate  but  a  short  distance  and  remain  palpable  under  the  skin, 
it  may  strike  a  rib  or  the  sternum  and  cause  a  fracture  without  penetrating; 
such  a  fracture  may  wound  the  pleura  and  lung.  The  probable  diagnosis  of 
a  nonpenetrating  wound  can  often  be  made  from  the  absence  of  symptoms. 
One  or  more  X-ray  pictures  may  aid  in  the  diagnosis.  A  peculiar  class  of 
gunshot  wounds  are  those  in  which  the  bullet  strikes  the  chest  wall  and  is 
deflected  by  a  fascial  layer,  a  tendon,  or  a  bone,  and  travels  a  greater  or  less 
distance  along  the  chest  wall  without  penetrating,  to  emerge  or  lodge  at  a 
point  perhaps  opposite  to  the  point  of  entrance,  giving  the  impression  that  it 
has  passed  through  the  chest.  Signs  and  symptoms  of  injury  to  the  viscera 
are  absent.  In  the  absence  of  bleeding,  infection,  or  other  indication  for  inter- 
ference, such  wounds  had  better  be  lot  alone;  nothing  is  to  be  gained  by  explora- 
tion, and  much  harm  may  be  done.  If  exploration  becomes  necessary,  the 
upper  extremity  should  be  placed  in  the  position  it  occupied  when  the  shot  was 

received;  thus  the  track  of  the  bullet  may  be  more  easily  followed. 

Wounds   of   Vessels. — The    Internal   Mammary   Artery. — The    internal 

mammary  artery  may  be  wounded  in  stab  and  gimshot  woupds.     The  injury  is 

often  associated  with  wounds  of  the   p(»ricardium,   heart,   pleura,   and   lung. 

According  to  the  character  of  the  external  wound  the  bleeding  may  take  place 
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externally  or  into  the  mediastinum,  pleura,  or  pericardium,  causing  symptoms 
of  dyspnea,  disturbances  of  the  pulse  from  compression  of  the  heart,  the  signs 
of  hemorrhage,  etc.  The  artery  runs  downward  parallel  with  and  close  to  the 
border  of  the  sternum  from  the  third  intercostal  space  to  the  level  of  the  sixth 
or  seventh  costal  cartilages,  where  it  divides  into  its  terminal  branches  to  the 
anterior  abdominal  wall  and  the  diaphragm.  It  is  usually  accompanied  by 
two  veins.  If  the  bleeding  is  external,  the  diagnosis  is  to  be  made  from  the 
anatomical  site  of  the  wound  and  the  occurrence  of  rapid  arterial  hemorrhage. 
Statistics  of  uncomplicated  wounds  of  the  internal  mammary  treated  by  a 
double  ligation  show  a  mortality  of  over  ten  per  cent  In  untreated  cases  the 
mortality  has  been  very  high. 

Wounds  of  the  Intercostal  Arteries. — Wounds  of  the  intercostal  arteries, 
though  not  as  dangerous  as  those  of  the  internal  mammary,  may  yet  be  serious 
or  fatal  injuries.  Stab  and  gunshot  wounds  are  the  most  frequent  causes, 
fractures  of  ribs  being  rarely  accompanied  by  bleeding  from  these  vessels. 
The  intercostals  are  often  wounded  during  excision  of  portions  of  ribs,  but 
here  the  control  of  the  bleeding  is  a  simple  matter. 

Wounds  of  the  Pleura  and  Lung. — In  stab  and  gunshot  wounds,  injury 
of  the  pleura  and  lung  are  common.  The  bleeding  may  take  place  externally, 
or  into  the  pleura,  or  both.  If  externally,  it  will  be  brisk  arterial  bleeding. 
If  the  pleura  or  pleura  and  lung  are  also  wounded,  the  blood  may  be  mixed 
with  air,  and  escape  only  during  expiration,  the  blood  and  air  being  sucked 
into  the  pleura  during  inspiration.  Emphysema  may  be  present  around  the 
wound.  If  the  bleeding  occurs  into  the  pleural  cavity,  there  will  be  signs  of 
hemo-  or  hemopneumothorax,  dyspnea,  and  the  symptoms  of  hemorrhage.  Such 
bleeding  may,  of  course,  come  from  a  wounded  lung.  If  there  is  reason  to 
suspect,  from  the  character  and  situation  of  the  wound,  that  dangerous  hemo^ 
rhage  is  going  on  from  an  intercostal  artery,  the  diagnosis  should  be  confirmed 
by  enlarging  the  wound,  resecting  a  rib,  if  necessary,  in  order  that  a  ligature 
may  be  properly  applied  to  the  vessel. 

Penetrating  Wounds  of  the  Thorax. — Penetrating  wounds  of  the  thorax  may 
involve  the  pleura,  the  lung,  the  pericardium  and  heart,  the  great  vessels,  the 
trachea  and  esophagus,  and  the  diaphragm.  Wounds  of  the  costal  pleura  alone 
occur  from  fractured  ribs.  If  uncomplicated,  the  injury  is  rarely  attended  by 
any  symptoms  other  than  pain,  cough,  and  a  little  dry  pleurisy,  which  may  be 
recognized  by  fine  friction  rales  heard  on  auscultation  over  the  injury.  The 
occurrence  of  subcutaneous  emphysema  over  a  simple  fracture  of  a  rib  indi- 
cates an  injury  of  the  lung.  Open  w^ounds  of  the  thorax  may  be  incised,  stab 
or  gunshot  wounds ;  less  commonly  they  are  lacerated  wounds ;  these  latter  are 
commonly  caused  by  great  degrees  of  violence ;  such  have  been  caused  by  * 
blow  of  the  paw  of  a  powerful  wild  beast — a  bear,  a  lion,  tiger,  etc.— or  from 
crushing  injuries.  Penetrating  woimds  involving  the  costal  pleura  alone  are 
less  common  than  wounds  both  of  the  pleura  and  lung.  In  some  cases  it  may 
be  impossible  to  tell  whether  the  lung  is  wounded  or  not     The  presence  of 
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cough  with  bloody  or  rusty  sputum  indicates  that  the  lung  has  been  wounded. 
Wounds  at  the  lower  limits  of  the  pleural  cavity  may  open  the  pleura  without 
bjiiring  the  lung.  The  following  figures  indicate  the  positions  of  the  border 
i)f  the  lung  and  of  the  limit  of  the  pleural  sac  in  different  parts  of  the  chest 
luring  quiet  breathing.  It  will  thus  be  seen  that  a  considerable  space  exists 
between  the  edge  of  the  lung  and  the  bottom  of  the  costophrenic  sinus;  the 
jpace  is  greatest  in  the  axillary  line. 

The  table  is  a  personal  communication  from  Prof.  George  S.  Huntington. 


Sternal  line. 

Parasternal 
line. 

MamroiUary 
line. 

Axillary  line 

line. 

Level  of  lower  bor- 
der of  lung 

Upper  bor- 
der of 
sixth  rib 

Lower  bor- 
der of 
sixth  rib 

Upper  bor- 
der of 
seventh  rib 

Lower  bor- 
der of 
seventh  rib 

Eleventh  rib 

Lower   limit    of 
pleura 

seventh  rib 

Middle  of 
seventh  rib 

Lower  bor- 
der of 
seventh  rib 

Ninth  rib 

Twelfth  rib 

Difference  in  verti- 
cal   height    be- 
tween lung  and 
pleura 

2  centi- 
meters 

2  centi- 
meters 

2  centi- 
meters 

6  centi- 
meters 

2.5  centi- 
meters 

Wounds  of  the  Pleura. — Wounds  which  penetrate  the  pleura  in  a  tan- 
jential  or  oblique  direction  are  less  likely  to  penetrate  the  lung  than  those 
^hich  penetrate  at  right  angles.  When  the  pleura  is  opened,  air  enters  the 
)leural  cavity  in  greater  or  less  quantity,  according  to  the  size  and  shape  of 
he  opening.  If  the  opening  is  free,  much  air  enters,  the  lung  collapses  com- 
Jetely,  and  ceases  to  functionate.  Adhesions  between  the  lung  and  parietal 
tleura  prevent  its  collapse  to  a  variable  extent.  If  the  wound  canal  is  small 
r  oblique,  no  air  may  enter  from  without.  When  the  pleura  is  filled  with  air, 
hat  side  of  the  chest  is  distended,  and  the  heart  and  the  other  lung  are  com- 
tressed. 

The  symptoms  produced  by  complete  sudden  collapse  of  the  lung  vary  in 
Tavity  in  different  cases:  some  patients  show  intense  dyspnea,  orthopnea 
the  breathing  is  largely  diaphragmatic),  cyanosis;  have  a  rapid,  thready  pulse, 
'he  physical  signs  are  immobility  and  distention  of  the  chest  on  the  injured 
ide.  Tympanitic  resonance  over  that  side  of  the  chest  and  absence  of  breath- 
ng  or  very  feeble  respiratory  sounds  on  auscultation  (pneumothorax).  The 
ondition  may  end  in  death,  from  failure  of  the  heart  or  respiration.  The 
ymptoms  are  likely  to  be  more  severe  when  the  pneumothorax  is  on  the  right 
ide.  The  entrance  of  air  through  an  open  wound  takes  place  during  inspira- 
ion,  and  is  accompanied  by  a  loud  blowing  or  wliistling  sound.  During  expi- 
•ation  some  air  escapes,  but  less  than  has  entered  during  inspiration.  If  the 
found  remains  open,  air  continues  to  enter  imtil  the  lung  is  completely  col- 
«psed.     If  the  wound  is  large,  and  especially  if  it  be  near  the  border  of  the 
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lung,  prolapse  of  lung  tissue  may  take  place  during  expiration.     If  Ixjth  pie 
sacs  are  opened  and  both  lungs  collapse  imniediate  death  oecurs.     It  is 
remeinbering  that  in  oases  of  large  al»scess  in  tlic  right  lohe  of  the  livery  wliei 
piessnie  and  iniiltration  hold  the  riglit  lialf  of  the  diaphragm  nearly  or  ([uitl 
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FlO.    232.  ^  SwOWTIfO    THB    ReI^TIONS    of    THg 
LUNOS    AN1>    OF    THE     LoWEfl      LjUTT     OF    THE 

Pleura  to  the  Ribs.     Thorax?  viewed  from 
in  front.     (After  MerkeL) 


Fm.  233.  —  Sbowtno  mm  ^mjkTteam  of  tsi 

LCNOS    A^aU     OF    TtlE     LOWEB     LlUllT    OP    THt 

Pleura  to  the  Ribs.     Thorax  victreH  from 
behind.     (After  Merkel.J 


iTninohile,  the  plenral  sac  may  be  entered  in  the  axillary  line,  for  the  purpose 
of  evacuating  the  liver  ahsccss,  with  scarcely  any  risk  of  creating  a  pneumo- 
thorax* The  pressure  of  the  abscess  holds  the  costal  and  the  diaphragniitJC 
pleune  quite  firmly  in  contact  below  the  border  of  the  linig,  so  that  the  surf««s 
remain  in  contact  when  the  pleura  is  opened  without  the  aid  of  sutures,  evm 
though  no  inflammatory  exudate  is  present  on  the  plenral  surfaces.  Tbs 
symptoms  of  collapse  of  one  lung  are  not  always  grave.  Touring  operationi 
the  pleura  is  often  opened  by  design,  sometimes  by  accident.  The  syraptondf 
may  be  slight  and  temporary.  It  is  true  that  in  empyema  the  affeetetl  Iiinf 
IS  already  partly  deprived  of  its  function^  and  that  in  accidental  wounds  ^^ 
the  pleura  during  operations  the  surgeon  usually  succeeds  in  closing  or  plnc^^D? 
the  opening  before  complete  collapse  of  the  lung  has  occurred.  If  no  iirfce- 
tion  takes  place,  and  no  dangerous  amount  of  bleeding  occurs  into  the  pl^^ii* 
and  the  wound  is  elosedj  the  subsequent  history  of  pneumothorax  is  usually 
favorable;  the  air  and  even  bkK>d  may  be  quite  rapidly  abs^irlied.  In  a  dij 
or   two  the  lung  may  begin  to  expan<l   and  resume  its  fimctions,     A  loog 
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felay  or  the  accumulation  of  much  blood  in  the  pleura  points  to  a  wound  of 
he  lung;  often  to  a  wound  of  a  bronchus.  In  these  cases  the  collapsed  con- 
ition  of  the  lung  may  be  more  or  less  permanent,  and  that  without  serious 
npairment  of  health. 

Infection  of  Wounds  of  the  Pleura. — Infection  of  wounds  of  the  pleura 
curs  from  stab  and  incised  wounds  made  with  unclean  instruments,  and  is 
pecially  common  when  an  infected  foreign  body  remains  in  the  wound,  a 
iinter  of  wood,  a  portion  of  a  knife  blade  or  dagger,  an  arrowhead,  a  bullet, 
a  portion  of  clothing.  As  stated  under  gimshot  wounds,  many  bullet  wounds 
pleura  and  lung  run  an  aseptic  course.  Infection  is  further  favored  by  accu- 
iilation  of  blood  in  the  pleura ;  it  may  be  pyogenic,  putrefactive,  or  both.  The 
neral  symptoms  are  those  of  sepsis  or  pyemia.  Locally,  a  rapid  exudation 
kes  place  into  the  pleural  sac.  The  patient  suffers  from  dyspnea,  and  a  rapid, 
ebile  heart  The  thorax  on  the  affected  side  is  distended  ;  the  intercostal  depres- 
JBB  are  obliterated ;  the  chest  on  that  side  does  not  take  part  in  the  respiratory 
Bvements.  If  the  exudate  is  large  in  amount,  the  heart  is  displaced  toward 
a  other  side,  and  the  sound  lung  is  compressed.  There  is  flatness  on  percussion 
^  ti>  the  level  of  the  fluid,  absence  of  voice  and  breathing  on  auscultation,  and 
■enoe  of  vocal  fremitus  (empyema).  If  air  and  pus  are  present,  the  signs 
U  the  same  as  those  described  under  hemopneumothorax.  The  introduction 
|ui  aspirating  needle  into  the  thorax  below  the  level  of  the  fluid  withdraws 
M  or  broken-down  and  putrid  blood  clot,  as  the  case  may  be.  Unrelieved  by 
aitable  drainage,  these  cases  end  in  death  from  sepsis,  with  heart  and  respira- 
Dry  failure  from  compression,  or  pyemia. 

Wounds  of  the  Lung. — Gunshot  and  stab  wounds  are  the  common  forms 
>f  wounds  of  the  lung.  Much  less  common  are  impalement  on  stakes,  pickets, 
tc,  in  falls  from  a  height,  arrow  wounds,  contused  and  lacerated  wounds  from 
Tushing  injuries,  or  from  portions  of  exploded  shell  in  battle.  The  gravity  of 
rounds  of  the  lung  depends  chiefly  on  two  things — hemorrhage  and  infection. 
The  diagnosis  is  often  entirely  simple;  rarely  very  difficult  Positive  signs  of 
rounds  of  the  lung  are,  in  the  presence  of  a  wound  of  the  thoracic  wall,  cough, 
Uid  bloody,  usually  foamy,  expectoration,  a  nearly  positive  sign,  but  absent 
n  a  certain  proportion  of  even  severe  injuries,  and  the  escape  of  a  foamy  blood 
from  the  external  w^ound.  The  cough  is  usually  frequent,  harassing,  and 
aainful;  the  patient  strives  to  suppress  it  all  he  can.  In  addition  there  may 
ie  present  pneumothorax,  or  pneumohemothorax,  air  rushing  in  and  out  of 
4e  external  wound,  emphysema  of  the  chest  wall  in  the  neighborhood  of  the 
^ound,  especially  of  the  external  wound,  is  small  or  oblique,  so  that  a  valve- 
ike  closure  of  the  pleura  prevents  the  entrance  of  air  from  without.  Very 
atensive  emphysema  also  speaks  for  a  wound  of  the  lung.  If  the  lung  is 
idherent  to  the  chest  wall  at  the  wounded  area,  there  may  be  no  pneumothorax, 
•ut  very  extensive  emphysema,  which  may  spread  over  the  entire  body  in  a  few 
ours.  If  such  emphysema  extends  into  the  mediastinum,  it  may  cause  fatal 
yspnea  from  compression  of  the  viscera. 
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I  saw  a  case  of  this  kind  during  the  time  when  I  was  acting  as  interne 
in  Bellevue  Hospital.  A  man  w^as  brought  to  the  hospital  who  had  been 
stabbed  in  the  right  axilla.  There  were  no  signs  of  dangerous  external  or 
internal  bleeding,  nor  of  marked  hemo-  or  pneumothorax,  but  a  rapidly  pro- 
gressive subcutaneous  emphysema,  which  involved  almost  his  entire  body  in  a 
few  hours,  and  reached  enormous  proportions.  As  the  emphysema  grew  more 
and  more  marked  at  the  root  of  the  neck  he  began  to  suffer  more  and  more 
from  dyspnea  and  oppression  in  breathing,  gradually  his  heart  failed,  and 
he  died  in  forty-eight  hours  from  the  time  of  receiving  the  >vound.  At  the 
autopsy  a  moderate  amount  of  air  and  blood  were  found  in  the  right  pleura; 
there  was  a  fairly  deep  stab  wound  of  the  right  lung.  The  subcutaneous  tissues 
throughout  the  body  w^ere  emphysematous,  and  the  distention  of  the  loose 
tissues  of  the  mediastinum  with  air  was  especially  marked.  Particles  of  fo^ 
eign  material  may  be  coughed  up — shreds  of  clothing,  for  example — after  gun- 
shot wounds.  Dyspnea,  w-hich  may  be  severe,  moderate,  or  not  noticeable, 
.depending  largely  upon  the  presence  or  absence  of  pneumothorax  and  upon 
the  amount  of  bleeding  into  the  pleura  or  into  the  trachea.  The  nearer  the 
wound  is  to  the  root  of  the  lung,  the  more  likely  the  occurrence  of  fatal  bleed- 
ing. When  a  large  vessel  at  the  root  of  the  lung  is  wounded,  the  blood  may 
fill  the  trachea  and  cause  immediate  death  from  asphyxia  or  severe  dyspnea 
with  profuse  hemoptysis,  which  may  continue  until  death,  or  recur  at  intervals 
with  a  finally  fatal  result.  The  symptoms  of  internal  bleeding  into  the  pleura 
are  coldness  and  paleness  of  the  face  and  extremities,  sometimes  cyanosis, 
marked  dyspnea,  and  a  sense  of  oppression,  thirst,  convulsions,  a  ra])id,  feeble 
pylse,  finally  syncope,  dilated  pupils,  and  death.  Nearly  all  wounds  of  the 
lung  are  accompanied  by  some  bleeding  into  the  pleura  imless  the  lung  is 
adherent  to  the  thoracic  wall  at  the  point  of  wounding.  But  in  gunshot 
wounds,  especially,  pneumothorax  is  often  slight,  unless  a  bronchus  is  wounded. 
A  boy,  aged  ten,  was  accidentally  shot  in  the  thorax  with  a  .32  caliber  pistol. 
The  bullet  entered  in  the  posterior  axillary  line  in  the  sixth  intercostal  space 
and  ranged  inw^ard,  wounded  a  large  vessel  at  the  root  of  the  lung  and  one 
of  the  primary  bronchi.  He  ran  a  few  paces  and  fell.  He  was  found  in  a 
condition  of  shock,  suffering  from  severe  dyspnea  and  profuse  hemoptysis;  in 
fifteen  minutes  he  was  dead.  In  other  cases,  if  the  wound  involves  no  large 
vessel  and  infection  is  absent,  the  symptoms  may  be  slight.  A  man  walked 
into  Bellevue  Hospital  in  apparent  good  health.  He  stated  that  he  had  been 
shot  in  the  left  breast  the  preceding  night  with  a  .32  caliber  pistol.  Examina- 
tion showed  a  bullet  wound  in  the  second  intercostal  space  in  the  midclavicular 
line  on  the  left  side.  There  was  no  wound  of  exit.  There  was  slight  em- 
physema in  the  immediate  vicinity  of  the  wound.  He  complained  of  a  painful 
cough,  which  he  endeavored  to  suppress.  His  sputum  was  foamy  and  blw^ 
staiued.  Physical  examination  showed  normal  resonance  every wdiere  over  tlw 
chest  oxce])t  a  small  area  of  dullness  beneath  the  wound.  Auscultation  showed 
diminished  breathing  over  the  same  area,  elsewhere  normal     There  were  dry 
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uritic  friction  rales  over  the  upper  lobe  of  the  left  lung  in  front  He  devel- 
d  no  further  symptoms,  and  left  the  hospital  in  ten  days  quite  well.  In 
?nt  wars  fought  with  small-caliber  rifles  it  has  been  observed  that  while 
ly  wounds  of  the  lung  are  immediately  fatal  from  internal  hemorrhage, 
«  in  which  no  large  vessel  is  divided  nor  large  bronchus  opened  get  well 
nany  instances  without  very  serious  symptoms.  If  not  probed,  the  wound 
ally  remains  aseptic.  Wounds  from  the  small-calibered  rifles  are  often  per- 
iting  and  pursue  a  straight  course  through  the  tissues,  so  that  a  wound 
he  lung  can  often  be  inferred  on  anatomical  grounds  alone.  The  prognosis 
hese  cases  is,  other  things  being  equal,  rather  better  than  in  cases  of  lodg- 
it,  since  sometimes  such  a  bullet  may  be  the  center  of  a  focus  of  infection 
ch  does  not  declare  itself  for  some  time.  The  characters  and  effects  of 
let  wounds  from  various  kinds  of  weapons  have  been  described  in  the  chapter 
Gunshot  Wounds.  The  small-caliber  rifle  bullet  does  not  produce  very 
tructive  effects  upon  lung  tissue ;  the  track  of  the  bullet  is  small  and  clean, 
ess  the  bullet  is  deformed  by  ricochet  or  strikes  sideways.  Hemoptysis  is 
ally  present,  but  moderate.  Emphysema  may  be  absent  or  slight,  and  is 
ally  confined  to  the  vicinity  of  the  wound.  The  orifices  are  so  small  that 
does  not  enter  the  pleura  from  without.  Hemothorax  is  usually  moderate, 
some  cases  the  bleeding  has  continued  slowly  for  several  days  or  has  re- 
red  at  intervals,  notably  in  those  cases  where  the  patients  had  to  be  moved 
ut  under  unfavorable  conditions.  In  direct  shots,  foreign  bodies  are  rarely 
ried  into  the  wound,  and  if  the  wounds  are  not  explored,  infection  is  the 
eption.  Associated  injuries,  especially  of  vessels,  of  course,  change  the 
gnosis  for  the  worse.  The  location  of  bullets  in  the  cavity  of  the  thorax 
jenerally  practicable  by  means  of  the  X-rays.  Their  removal  is,  however, 
ther  matter. 

Infection  of  Wounds  of  the  Lung, — Infection  of  wounds  of  the  lung  occurs 
the  most  part  through  the  wound  in  the  thoracic  wall,  very  rarely  through 
inspired  air  in  the  lung  itself.  Infection  is  caused  by  bacteria  introduced 
[)  the  wound  at  the  time  of  the  injury  by  the  weapon  or  missile  or  by  a 
eign  body  driven  into  the  tissues — a  button,  a  portion  of  clothing,  of  a 
ther  strap  worn  across  the  shoulder,  etc. — or  is  introduced  afterwards  by 
nipulations  with  unclean  fingers  or  instruments  or  unclean  materials  applied 
the  wound.  Infection  is  favored  by  much  contusion  and  laceration  of  tissue 
the  thorax  or  of  the  lung  itself  such  as  occurs  in  some  gunshot  wounds, 
ably  those  produced  by  a  soft-lead  rifle  bullet,  or  by  a  bullet  which  fractures 
ib  and  drives  fragments  of  bone  into  the  lung.  The  results  of  such  infection 
Y  be  suppuration  merely  of  the  external  wound,  more  commonly  empyema, 
ulent  or  putrid  septic  pneumonia,  abscess  of  tlio  luni^,  gangrene  of  tlie  lung. 
abscess  of  the  lung  or  an  empyema  may  perf(>rat(^  in  various  directions  out- 
d  through  the  thoracic  wall,  into  tlio  lung  or  a  bronolnis,  into  one  of  the 
it  vessels,  downward  into  the  abdomen,  ])ro(]uc*ing  an  abscess  or  a  purulent 
tonitis,  or  more  rarely  into  the  stomach  or  intestine.     The  signs  and  symp- 
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toms  of  empyema  have  already  been  described.  The  diagnosis  of  septic  pneu- 
monia rests  upon  the  presence  of  the  signs  of  a  lobular  pneumonia,  rapid 
breathing  and  pulse,  pain,  cough,  mucopurulent  sputum,  together  with  the 
general  symptoms  of  sepsis.  The  diagnosis  of  abscess  of  the  lung  rests  upon 
the  presence  of  similar  signs  and  symptoms,  together  with  the  expectoration 
of  large  quantities  of  pus,  sometimes  containing  blood  and  fragments  of  lung 
tissue.  The  diagnosis  of  gangrene  of  the  lung  is  to  be  made  from  the  signs  and 
symptoms  of  an  area  of  consolidation  in  the  lung,  the  general  symptoms  of 
sepsis  together  with  cough  and  the  expectoration  of  a  purulent  or  bloody  spu- 
tum having  a  horrible,  putrid  odor,  and  sometimes  containing  black  fragments 
of  gangrenous  lung  tissue.  The  breath  also  is  stinking  and  fetid  |;o  a  degree. 
For  the  details  of  diagnosis  of  these  conditions  the  reader  is  referred  to  Surgi- 
cal Diseases  of  the  Lungs.  The  occurrence  of  infection  is  to  be  inferred  from 
the  advent  of  fever  of  a  septic  type.  Moderate  fever  is  commonly  present  in 
cases  of  hemothorax,  though  they  remain  aseptic.  (See  Aseptic  Wound  Fever.) 
Dyspnea,  increase  of  pain  and  cough,  prostration,  a  rapid  pulse,  a  rapid  in- 
crease of  the  fluid  exudate  in  the  pleura  indicate  infection.  The  presence  of 
pus  or  putrid  blood  clot  in  the  pleura  can  usually  be  demonstrated  with  an 
aspirating  needle  thrust  into  the  cavity  below  the  level  of  the  fluid.  In  ordi- 
nary cases  the  needle  may  be  introduced  in  the  back  in  the  seventh  or  eighth 
intercostal  spaces  or  in  the  axillary  line  between  the  fifth  and  sixth  ribs.  It  is 
not  wise  to  choose  the  very  bottom  of  the  pleural  cavity  for  the  point  of  in8e^ 
tion,  since  the  diaphragm  or  the  abdominal  viscera  might  be  wounded.  If  the 
exudate  is  encapsulated  or  if  an  abscess  of  the  lung  is  suspected,  the  needle 
is  introduced  wherever  the  physical  signs  are  most  marked.  The  following 
histories  illustrate  the  course  of  an  infected  gunshot  wound  of  the  lung,  and 
of  another  which  remained  clean.  The  second  case  is  interesting  on  account 
of  the  long  duration  of  a  pneumothorax. 

In  the  year  1885  A.  B.,  a  large,  vigorous-looking  Swedish  man,  aged 
thirty-eight  years,  who  had  acute  gonorrhea  and  felt  that  life  under  such  pain- 
ful circumstances  was  no  longer  desirable,  shot  himself  in  the  left  breast  with 
a  .38  caliber  pistol.  He  was  seen  by  a  physician,  who  probed  the  wound  and, 
for  reasons  best  known  to  himself,  applied  to  it  a  portion  of  chewing  tobacco 
which  had  already  fulfilled  its  proper  function,  covering  this  with  a  neat 
bandage.  On  admission  to  the  hospital,  a  bullet  wound  was  found  in  the  fourth 
intercostal  space  on  the  left  side  just  external  to  the  nipple;  there  was  no 
wound  of  exit.  The  wound  did  not  bleed;  there  was  no  emphysema;  the 
patient  did  not  suffer  from  shock ;  there  was  a  painful  cough  and  blood-stained 
sputum.  Examination  of  the  left  lung  showed  the  presence  of  a  moderate 
hemothorax.  The  condition  of  the  patient  remained  favorable  until  the  fourth 
day,  when  he  had  a  chill,  a  sharp  rise  of  temperature,  gradually  increasing 
dyspnea.  The  amount  of  fluid  in  the  left  chest  rapidly  increased.  On  the 
tenth  day  a  portion  of  the  sixth  rib  was  excised  in  the  axillary  line,  the  pleura 
was  opened,  and  a  large  amount  of  pus  evacuated.     The  pleura  was  drained. 


INJURIES   OF   THE   THORAX   AND   ITS   CONTENTS 


637 


Temporary  improvement  occurred,  but  the  lung  did  not  expand.  The  amount 
f  purulent  discharge  from  the  pleura  remained  large.  The  patient  gradually 
iiled  in  strength  and  became  emaciated ;  a  daily  rise  of  temperature  occurred, 
iter  several  months  a  second  operation  was  done,  and  other  ribs  to  the  number 
I  four  were  extensively  excised.  The  lung  was  found  almost  completely  col- 
peed.  Following  this  operation  the  patient  gradually  improved.  The  right 
ng  greatly  increased  in  size,  the  left  pleural  sac  became  nearly  obliterated, 
id  the  wound  finally  healed.  The  patient  left  the  hospital  after  many  months 
.  good  health. 

A  young  man  was  shot  with  a  .32  caliber  revolver  in  the  right  chest  The 
lUet  entered  the  third  intercostal  space  in  the  midclavicular  line.  The  signs 
:  hemopneumothorax  developed  with  collapse  of  the  lung,  though  septic  symp- 
»ms  did  not  develop.  The  physical  signs  indicated  much  fluid  in  the  pleura. 
Resection  of  a  rib;  evacuated  a  large  amount  of  fluid  and  clotted  blood  from 
le  right  pleura;  lung  found  collapsed.  The  external  wound  healed,  but  in 
jite  of  various  measures  used  to  cause  the  lung  to  expand,  pneumothorax 
mtinued  with  but  little  increase  in  the  size  of  the  lung  for  four  months,  when 
le  patient  passed  out  of  observation. 

Injuries  of  the  Pericardium:  and  Heart. — Isolated  injuries  of  the 
lerieardium  are  rare;  in  most  cases  the  heart  is  also  injured^  and  in 
aany  the  pleura.  The  injuries 
ome  for  the  most  part  from  with- 
out— incised,  stab,  and  gunshot 
rounds — ^but  may  arise  from  with- 
n,  as  from  a  foreign  body  which 
ilcerates  through  the  esophagus,  a 
teedle  which  finds  its  way  through 
the  wall  of  the  gullet,  and  the  like. 
Dccasionally  the  sharp  end  of  a 
fractured  rib  may  wound  the  peri- 
2ardium.  The  diagnosis  of  an 
isolated  injury  of  the  pericardium 
nay  in  rare  instances  be  simple, 
18  when  a  large  incised  wound  or. 
Ten  more  rarely,  a  wound  from  a 
hotgun  or  a  shell  fragment,  opens 
be  pericardium  and  lays  the  heart 
are  to  inspection  or  palpation.  In 
lany  instances  it  may  be  difficult 
•  impossible,  unless  the  signs  of 
I  exudate  of  some  sort  in  the  peri- 
rdium  appear. 

That  portion  of  the  pericardium  which  lies  in  immediate  contact  with  the 
terior  wall  of  the  thorax  uncovered  by  pleura  is  of  triangular  shape.     (Be 


Fia.  234. — Diagram  to  Show  the  Relations  of  the 

LUNQ  AND  THE  CoMPLEMEXTARY  PLEURAL  SpACE 

to  the  Chest  Wall.  The  small  triangle  A  rep- 
resents the  area  of  the  pericardium  uncovered  by 
pleura  in  the  average  case.     (After  Merkel.) 
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it  understood  that  these  limits  vary  greatly.)  Vertically,  this  area  extends 
from  the  level  of  the  junction  of  the  fourth  costal  cartilage  with  the  ste^ 
num  downward  to  the  level  of  the  junction  of  the  seventh  costal  cartilage 
with  the  sternum.  The  middle  line  of  the  sternum  approximately  forms  one 
side  of  the  triangle  between  these  two  levels.  The  long  side  of  the  triangle 
varies  in  position ;  in  some  cases  it  extends  in  a  line  curved  to  the  left  down- 
ward and  •outward,  and  crosses  the  left  border  of  the  sternum  about  at  the 
level  of  the  fifth  costal  cartilage,  and  ends  at  the  level  of  the  seventh  costal 
cartilage  or  opposite  the  junction  of  the  body  of  the  sternum  with  the  xiphoid 
cartilage,  and  distant  from  the  left  border  of  the  sternum  2  cm.  in  about  one 
fifth  of  the  cases  examined.  The  short  side  of  the  triangle  is  a  line  which 
approximates  the  junction  of  the  body  of  the  sternum  with  the  xiphoid  appen- 
dix. The  extent  to  which  the  reflection  of  the  pleura  retreats  to  the  left  varies 
a  good  deal  in  different  cases,  so  that  a  wound  through  a  given  point  might 
open  the  pleura  in  one  case  and  not  in  another.     In  some  instances  the  right 


i 


Fio.  235. — Represents  the  Maximum  Variation  in  the  Position  of  the  Anterior  Bobdem  of 
THE  Pleural  Sac  with  Reference  to  the  Sternum  and  Ribs.     (After  Merkel.) 

pleura  may  even  overlap  the  left  behind  the  sternum.  The  importance  of  these 
relations  is,  that  to  explore  the  pericardium,  a  needle  is  sometimes  introduced 
to  determine  the  presence  and  character  of  an  exudate.  In  order  to  avoid  the 
pleura  with  the  greatest  degree  of  probability,  the  needle  may  be  rntroduced 
in  the  fifth  interspace  close  to  the  left  border  of  the  sternum,  or  about  an  inch 
external  to  this ;  either  of  these  points  will  avoid  wounding  the  internal  mam- 
mary artery.  Fortunately,  distention  of  the  pericardium  by  an  exudate  pushes 
the  pleura  away  on  either  ^ide  and  increases  the  area  through  which  a  needle 
may  be  introduced  without  injuring  the  pleura.  Such  distention  can  be  out- 
lined by  the  increase  in  the  area  of  heart  dullness.  A  valuable  guide  for  the 
introduction  of  the  needle  is  thus  obtained. 

Sympioms  of  Injuries  to  Pericardium, — The  symptoms  of  wounds  of  the 
pericardium  vary  greatly  in  difi^erent  cases.  A  simple  incision  or  puncture 
may  produce  no  symptoms  or  signs,  assuming  that  no  infection  occurs,  except 
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some  acceleration  of  the  pulse  rate,  a  dry  friction  sound  over  the  pericardium, 
and  some  localized  dry  pleurisy.  In  healing,  adhesions  are  commonly  formed 
between  pericardium  and  heart.  If,  on  the  other  hand,  hemorrhage  takes  place 
into  the  sac  in  quantity,  very  marked  symptoms  occur.  Such  bleeding  comes 
not  from  the  pericardium,  but  from  the  heart  or  from  the  thoracic  wall  or  lung. 
The  action  of  the  heart  becomes  tumultuous,  irregular,  rapid,  and  soon  feeble. 
There  is  severe  dyspnea,  and,  unless  relief  is  possible,  these  patients  speedily 
die,  the  heart  being  compressed  by  the  effused  blood  so  that  it  cannot  properly 
expand  in  diastole.  This  condition  of  compression  of  the  heart  by  effused 
blood  was  called  by  Rose  "  tamponade  "  of  the  heart.  The  physical  signs  may 
be  increase  of  heart  dullness  and  a  friction  murmur;  the  heart  sounds  may 
be  diminished,  absent,  or  normal.  If  the  pleura  and  lung  are  also  wounded, 
air  may  accumulate  in  the  pericardium.  The  heart  dullness  will  then  be  absent 
and  replaced  by  tympanitic  resonance.  A  mixture  of  air  and  blood  may  give 
rise  to  splashing  sounds  on  auscultation  or  to  a  metallic  tinkle.  In  the  presence 
of  hemothorax  or  pneumohemothorax  a  wound  of  the  pericardium  may  pass 
unrecognized.  Infection  of  wounds  of  the  pericardium  gives  rise  to  purulent 
pericarditis.  The  signs  and  symptoms  resemble  those  of  hemopericardium, 
'with  the  added  general  symptoms  of  sepsis,  high  fever,  sometimes  a  chill.  The 
purulent  exudate  compresses  the  heart.  There  is  rapidly  increasing  dyspnea, 
cyanosis,  a  rapid,  irregular,  and  feeble  pulse,  ending  speedily  in  death  unless 
Operative  relief  is  possible.  Some  of  these  cases  are  combined  with  infection 
of  the  pleura  and  empyema,  or  pyopneumothorax.  Pericardial  effusions  tend 
tc  accumulate  rather  behind  the  heart  than  in  front  of  it.  The  heart  is  believed 
tv  some  observers  to  be  pressed  forward  against  the  chest  wall.  When  intro- 
<Jucing  an  aspirating  trocar  into  the  pericardium  for  diagnostic  purposes  it  is 
important  to  avoid  puncturing  the  heart  or  wounding  the  coronary  artery.  A 
^inall  trocar  and  cannula  is  safer  than  a  sharp-pointed  aspirating  needle,  al- 
tlough  a  long  hypodermic  needle  is  safe  enough.  The  trocar  is  entered  at  the 
Wt  border  of  the  sternum  in  the  fifth  intercostal  space,  and  pushed  slowly 
^nd  carefully  (as  previously  stated,  this  point  is  a  safe  one,  but  another  may 
be  chosen  in  the  particular  case,  the  guide  being  the  limits  and  shape  of  the 
Jlrea  of  heart  dullness ;  the  third,  fourth,  fifth,  and  sixth  spaces  have  been  suc- 
cessfully utilized  by  various  surgeons)  obliquely  upward  and  inward ;  as  soon 
%8  the  point  of  the  instrument  is  believed  to  be  in  the  pericardial  sac,  the  stylet 
should  be  withdrawn.  Some  surgeons  recommend  precautions  against  the  en- 
trance of  air  into  the  pericardium  by  using  a  trocar  with  a  lateral  opening  and 
stopcock,  to  Avhich  a  piece  of  rubber  tube  is  attached,  its  end  immersed  in 
%terile  salt  solution.  Other  surgeons  recommend  the  use  of  a  small  aspirating 
lieedle,  and  tie  over  its  outer  end  a  sterile  rubber  condom.  The  aspirator  of 
I)r.  Potain  may  be  used.  Inasmuch  as  puncture  of  the  pericardium  is  only  made 
tinder  very  grave  conditions,  and  for  the  relief  of  pressure  upon  the  heart  by 
%enim,  pus,  blood,  air,  or  a  mixture  of  tliese  materials,  and  the  aspiration  can 
frnly  he  regarded  as  a  diagnostic  and  j)alliative  measure,  many  surgeons  prefer 


640  THE  THORAX 

to  resect  the  cartilage  of  the  fifth  rib  on  the  left  side,  thus  gaining  access  to 
the  pericardium  by  an  opening  which  permits  of  subsequent  drainage  of 
the  sac. 

Wounds  of  the  Heart. — ^Wounds  of  the  heart  may  be  subcutaneous  or  open 
wounds.  The  subcutaneous  wounds  may  be  produced  by  a  fragment  of  a  frac- 
tured rib  or  the  sternum,  or  they  may  be  ruptures  of  the  heart  from  blunt 
violence,  such  as  occurs  from  sudden  violent  compression  of  the  chest  The 
heart  may  be  wounded  by  foreign  bodies,  notably  needles  which  have  made 
their  way  to  the  heart  from  a  distance.  Such  foreign  bodies  may  have  been 
in  the  body  for  years  before  they  reached  the  heart.  They  may  cause  serious 
or  fatal  symptoms,  or  in  some  instances  none  at  all.  Sometimes  needles  and 
pins  or  other  bodies  in  the  esophagus  or  trachea  may  perforate  these  structures 
and  reach  the  heart.  Traumatic  ruptures  of  the  heart  may  involve  any  one 
of  its  chambers;  in  addition,  the  cusps  of  the  valves  may  be  ruptured.  The 
open  wounds  of  the  heart  are  commonly  stab  or  gunshot  wounds ;  less  commonly 
they  are  incised  or  contused  and  lacerated  wounds.  Wounds  of  the  heart 
may  be  superficial  or  penetrating;  the  latter  open  one  or  more  of  the  heart 
cavities.  The  great  majority  of  wounds  of  the  heart  enter  from  in  front, 
much  less  commonly  from  the  side  or  rear. 

Gunshot  wounds  of  the  heart  vary  in  character.  Wounds  made  with  the 
small-calibered  rifle  bullet  will  drill  a  round  hole  through  the  heart  muscle 
without  much  laceration  of  tissue,  or  in  other  cases,  if  the  ball  strikes  the  heart 
in  diastole,  the  heart  may  be  extensively  torn  and  ruptured.  In  the  case  of 
soft-nosed  or  express  bullets  (those  with  a  hollow  point),  the  disintegration 
of  the  heart  muscle,  and  even  of  surrounding  structures,  is  most  extensive;  the 
same  is  true  of  shotgun  wounds  at  short  range.  An  interesting  observation  has 
been  made  in  a  number  of  instances  of  gunshot  wounds  of  the  heart,  namely, 
that  the  heart  may  be  wounded,  even  ruptured,  and  the  valves  torn  by  bullets 
w^iich  do  not  penetrate  the  pericardium.  The  effects  of  wounds  of  the  heart 
are  in  a  large  proportion  of  cases  sudden  death.  The  wounded  individual 
collapses  like  a  steer  when  struck  in  the  forehead  with  a  poleax.  The  heart 
ceases  to  pulsate;  death  is  immediate.  In  some  cases  even  a  slight  wound 
of  the  heart  is  immediately  fatal  in  this  way.  In  a  good  many  cases,  even  of 
severe  injuries  of  the  heart,  life  is  prolonged  for  minutes,  hours,  or  days,  even 
for  many  days,  though  death  finally  occurs.  A  small  proportion  of  cases  re- 
cover with  or  without  treatment.  In  those  cases  which  survive  for  a  certain 
time,  symptoms  rather  varied  in  character  and  not  very  characteristic  occur. 

The  diagnosis  is  aided  by  the  anatomical  site  of  the  wound,  the  history  of 
the  wounding,  the  character  of  the  weapon,  the  length  of  the  blade,  the  di^e^ 
tion  of  the  wound  canal,  etc.  There  may  be  little  or  no  bleeding  from  the 
external  wound,  if  it  be  small.  If  larger,  the  blood  may  escape  in  rhythmic 
gushes,  and  be  lighter-  or  darker-colored,  according  to  its  source  in  one  or 
other  side  of  the  heart.  Such  blood  may,  of  course,  come  from  an  intercostal, 
the  internal  mammary,  a  coronary  artery,  or  from  the  lung  or  one  of  the  great 
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essels  of  the  thorax.  Many  cases  of  wounds  of  the  heart  fall  at  once  into  a 
ondition  of  profound  shock,  with  syncope.  If  they  rally  and  consciousness 
3  rained,  they  suffer  from  profound  dyspnea  and  precordial  distress.  Bleed- 
ag  from  wounds  of  the  heart  may  take  place  externally  or  into  the  pericardium 
p  pleura.  The  expression  of  the  face  is  anxious,  pale  or  cyanotic,  and  the 
>rehead  bathed  in  a  clammy  sweat.  The  physical  signs  of  hemo-  or  pneumo- 
ericardium  may  be  present,  as  already  described;  respiration  is  extremely 
ipid,  labored,  and  superficial.  The  pulse  is  absent,  or  rapid  and  irregular, 
here  may  be  the  symptoms  of  profuse  hemorrhage,  thirst,  restlessness,  con- 
ulsions,  sometimes  vomiting  and  diarrhea.  It  sometimes  happens  that  during 
Me  feeble  heart  action  which  accompanies  the  original  syncope  the  bleeding 
rem  the  heart  ceases,  only  to  recur  after  minutes,  hours,  or  even  days,  with 
urther  syncope  and  death.  These  cases  are  not  out  of  danger  for  a  long  time. 
n  cases  which  recover  from  the  immediate  effects,  serious  lesions  of  the  heart 
Duscle,  the  valves,  and  the  endocardium  may  remain,  and  finally  end  the 
wtient's  life.  Infection  and  purulent  pericarditis  renders  the  prognosis  much 
irorse. 

An  illustration  of  the  manner  in  which  a  wound  of  the  heart  may  produce 
)ut  few  symptoms  at  first,  and  even  progress  favorably  toward  apparent  recov- 
ery for  some  days,  to  die  quite  suddenly,  came  under  my  observation  some 
^ears  ago.  A  large,  muscular  man  of  middle  age  shot  himself  with  suicidal 
mtent,  and  was  brought  to  the  hospital  a  prisoner.  The  weapon  used  was  a 
22  caliber  revolver.  There  were  two  wounds,  one  near  the  middle  of  the 
forehead;  the  skull  was  not  penetrated,  and  the  bullet  could  be  felt  beneath 
he  scalp,  flattened  against  the  bone,  not  far  from  the  wound  of  entrance.  The 
econd  wound  was  in  the  third  intercostal  space,  a  half  inch  from  the  left  border 
i  the  sternum.  On  admission  to  the  hospital  the  patient  was  in  moderate 
hock;  there  was  no  bleeding  from  either  wound.  He  suffered  from  marked 
Ijspnea  and  orthopnea.  His  pulse  was  rapid,  feeble,  and  irregular.  No  phys- 
eal  signs  pointing  directly  to  a  wound  of  the  heart  were  made  out ;  the  heart 
ounds,  though  weak,  were  present.  His  condition  improved  in  every  way 
uring  the  next  twenty- four  hours.  At  the  end  of  this  time  a  slight  increase 
I  heart  dullness  was  noted.  Examination  of  lungs  negative.  He  continued 
)  improve  until  the  fifth  day,  and  was  then  regarded  as  out  of  danger.  On 
lis  day,  while  sitting  up  quietly  in  bed,  he  suddenly  fell  back  in  syncope,  and 
1  a  moment  or  two  was  dead.  The  autopsy  showed  a  moderate  amount  of 
Jcent  blood  clot  in  the  pericardium  and  a  little,  older  blood  clot.  There  was 
slitlike  wound  penetrating  the  middle  of  the  wall  of  the  right  ventricle, 
his  wound  was  about  one  half  inch  in  length  and  contained  a  recent  clot, 
he  bullet  was  found  free  in  the  cavity  of  the  right  ventricle. 

There  is  no  certain  method  of  recognizing  the  presence  of  a  foreign  body 
I  the  heart.  After  a  wound  in  which  a  bullet  or  portion  of  a  weapon  re- 
ained  in  the  thorax,  its  presence  in  the  heart  might  be  inferred  from  the 

mptoms,  and  the  inference  might  possiblv  be  confirmed  by  an  X-rav  picture. 
42 
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Ruptures  of  the  heart  from  blunt  violence  are  usually  immediatdj  fatd  m 
juries.  The  follo%ving  are  the  principal  mortality  statiBtics  of  wounds  of  tk 
heart:  Loison  found  9  rei^overies  aTnong  23  cases  of  needle  wounds  of  the  heart, 
11  recoveries  among  90  cases  of  stab  wounds,  3  recoveries  among  110  gimshot 
wounds.  The  prognosis  of  stab  wounds  of  the  heart  has  bec^n  im  proved  by 
recent  successful  ojierative  treatment.  The  inortality  of  stab  wounds  promptly 
operated  ui>on  has  been  reduced  to  somewhere  near  sixty  per  cent 

Injuriks  of  the  Geeat  Vessels  op  the  TnoRAX.~The  aorta,  pnlmonaTj 
arteries  and  veins,  the  superior  vena  cava,  tbe  innominate  artery  and  vein,  may 

be  wounded  by  *!tab  tirid 
gunshot  wounds,  or  foreigi 
bodies  iimy  ulcerate  throH|i 
tbe  gullet  and  ende  Oietr 
walls.  Some  of  thcin  mif 
also  be  perforate*]  by  tiK 
pressure  of  a  tracheotoiDj 
tube,  or  opened  by  tiloeit* 
lion  from  a  neiglibori 
purulent  focus.  Unless  t 
opening  is  small  or  iucoi 
plete,  sudden  death  fr 
external  or  intern o I  Hi 
ing  results.  In  other  cai 
death  may  be  delaye<] 
hours  or  daySp  If  the  wounl 
is  very  small  or  incomplete^ 
an  aneurism  may  form,  iiud 
rupture  after  a  variiihte 
period  with  a  fatal  re>iilt 
Wounds  of  tbt.*se  vessels 
very  rarely  come  nndef 
treatment  at  all- 

Injuries  of  the  TlI<^ 
RACic  BucT.^In juries  m 
tbe  cervical  portion  tsTB 
already  been  mentioned.  Injuries  in  the  thoracic  portion  rarely  occnir  aW, 
but  are  usually  associated  with  other  nnd  more  serious  lesions*  Simple  ruptnr 
of  the  duet  may  lead  to  a  chylous  hydrothorax,  i.  e»,  to  the  accnmulation  ia  tbe 
pleura  of  a  greater  or  less  quantify  of  milky  fluid,  and  the  ]>Iiysical  sipis  d 
fluid  in  the  pleural  cavity.  Tlie  character  of  the  fluid  is  readily  recoguizaMe 
by  its  gross  appearances  and  tbe  presence  of  fat  droplets  under  the  microeesopft 
Under  normal  conditions  it  coagulates  spontaneously  when  exposed  to  nh 
The  presence  of  the  injury,  when  complicated  by  hemothorax  or  other 
lesions^  cannot  be  recognized* 


Fio,  236.^Tr!ArMATic  Aneohism  or  the  SrnrtAviAN  Artery. 
(New  York  Uoiipiliil,  m? rvlce  of  Dr.  Friirik  Hartley,) 
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Injuries  of  the  Diaphragm. — Subcutaneous  rupture  of  the  diaphragm 
may  occur  from  severe  crushing  injuries,  and  instances  have  been  recorded 
rf  ruptures  as  the  result  of  vomiting  and  during  labor.  The  diaphragm  may 
further  be  wounded  by  stab  and  gunshot  wounds  of  the  abdomen  and  thorax, 
fn  most  cases  of  rupture  or  of  wounding,  the  injury  to  the  diaphragm  itself 
s  of  less  consequence  than  the  associated  lesions  of  the  heart  and  lungs,  or  of 
he  abdominal  organs.  Subcutaneous  ruptures  are  sometimes  followed  by  pro- 
apse  of  the  stomach  and  intestines ;  sometimes  the  spleen  or  a  portion  of  the 
iver,  into  the  pleural  cavity.  If  much  of  the  contents  of  the  belly  lie  in 
he  thorax,  the  former  may  be  retracted,  while  the  latter  is  distended.  Ac- 
?ording  to  circumstances,  marked  symptoms  may  or  may  not  be  present.  In 
some  cases  such  herniie  have  existed  for  years  unrecognized.  In  others  they 
have  caused  early  strangulation  of  the  gut  and  death.  In  cases  of  recent  pro- 
lapse there  may  be  symptoms  of  compression  of  the  heart  and  lungs,  dyspnea 
and  rapid  heart,  etc.  The  physical  signs  in  the  chest  may  be  characteristic. 
There  will  be  tympanitic  resonance  over  the  thorax  up  to  a  certain  level,  with 
absence  of  voice  and  breathing;  above,  there  may  be  normal  resonance  and 
feeble  or  normal  breathing.  There  may  be  splashing  sounds,  heard  spontane- 
ously or  on  shaking  the  patient.  If  the  stomach  is  in  the  pleural  cavity  and  an 
effervescent  drink  be  swallowed — a  Seidlitz  powder,  for  example — the  area  of 
kympanitic  resonance  may  be  increased  and  bubbling  sounds  may  be  heard. 
The  patient  may  suffer  from  colicky  pain,  from  dyspepsia ;  he  may  vomit.  If 
the  gut  becomes  constricted,  there  will  be  the  symptoms  of  intestinal  obstruc- 
tion. If  the  gut  ruptures  into  the  pleura,  a  putrid  pyopneumothorax  would 
Jpeedily  develop.  Simultaneous  wounding  of  stomach  and  diaphragm  without 
3rolapse  may  be  followed  by  the  escape  of  stomach  contents  into  the  pleura 
md  empyema.     Prolapse  of  lung  into  the  abdomen  is  rare. 

The  symptoms  referable  to  the  diaphragm  itself  in  cases  of  rupture  or  of 
vonnds  may  be  slight  or  marked.  Pain  is  felt  in  the  region  of  the  diaphragm, 
nade  worse  by  coughing,  vomiting,  or  taking  a  deep  breath ;  the  patient 
wreathes  as  quietly  as  possible,  spares  his  diaphragm  all  he  can.  The  pain 
nay  radiate  to  the  shoulder.  Severe  dyspnea  will  only  be  present  when  there 
re  associated  injuries  or  prolapse  of  the  viscera,  as  above.  Injury  of  the 
liaphragm  is  common  in  stab  and  gimshot  wounds  of  the  thorax  and  belly, 
rhe  existence  of  such  a  wound  may  be  inferred,  as,  for  example,  when  an 
ndividual,  shot  in  the  thorax,  has  symptoms  referable  to  the  belly — pain,  vom- 
ting,  rigidity  of  the  abdominal  wall,  etc.  A  positive  diagnosis  can  rarely 
«  made  without  operative  exploration. 

Fractures  and  Dislocations 

Fracture  of  the  Sternum. — Except  as  the  result  of  gunshot  and  stab  wounds, 
bis  is  a  rare  injury.  It  is  almost  unknown  in  ohiklliood  and  very  rare  before 
Jult  life.     The  line  of  fracture  is  most  often  transverse,  or  nearly  so,  rarely 
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oblique^  and  very  rarely  longitudinaL  The  most  frequent  seat  of  fracture  is 
at  or  near  the  junction  of  the  manubrium  with  the  body  of  the  bone  The 
manubrium  itself  may  be  broken  near  its  lower  border.  The  manubrium  may 
be  separated  from  the  body  by  a  fracture  or  a  dislocation,  according  to  whether 
ankylosis  has  taken  place  or  not,  or  the  fracture  may  be  through  the  body  near 
its  upper  border ;  less  frequent  is  a  fracture  of  the  middle  portion  of  the  body, 
and  very  rare  a  fracture  or  a  separation  of  the  ensiforra  cartilage.  If  we 
except  gunshot  wounds  and  stabs,  fractures  of  the  sternum  are  nearly  always 
simple ;  they  are  usually  complete,  but  in  many  cases  the  periosteum  of  the 
posterior  surface  is  wholly  or  partly  preser^'ed.  They  may  be  produced  by 
external  violence  or  by  muscular  action.  External  violence  may  act  directly 
or  indirectly.  In  the  former  case  the  bone  is  broken  by  blows  or  falls  upon 
the  chest,  by  violent  compression,  as  in  nm-over  accidents,  compression  between 
railway-car  buffers,  and  the  like.  In  the  latter  the  bone  may  be  broken  by 
extreme  bending  of  the  body  backward  or  fon^-ard.  Falls  upon  the  shouWen 
or  upon  the  dorsal  spine  produce  the  first  The  bone  is  bent  backward  through 
its  muscular  and  ligamentous  attachments,  and  more  or  less  torn  apart.  Falls 
upon  the  buttocks  and  upon  the  breast,  such  that  the  body  is  forcibly  bent  fo^ 
ward,  produce  the  second.  The  fractures  by  muscular  action  have  occurred  du^ 
ing  straining  in  labor  and  by  efforts  to  lift  heavy  bodies,  notably  when  the  body 
was  bent  far  backward  and  the  individual  was  trying  to  lift  a  heavy  weight  by 
his  teeth.  The  common  form  of  displacement  in  fractures  of  the  manubrium 
and  of  the  body  is  forward  displacement  of  the  lower  fragment,  sometimes 
with  overriding.     The  upper  fragment  is  rarely  in  front  of  the  lower. 

The  diagnosis  is  usually  easy ;  if  displacement  exists,  a  mistake  can  hardly 
occur.  The  patients  assume  by  preference  a  sitting  posture,  bend  the  body 
forward,  and  avoid  breathing  deeply.  There  is  localized  pain,  increased  by 
motion  or  by  deep  breathing,  often  mobility  of  the  fragments,  tenderness  at 
the  point  of  fracture,  crepitation  unless  the  fragments  override,  and  usually 
ecchymosis.  This  last  sign  is  of  especial  value,  if  it  appears  late,  in  cases 
where  no  deformity  is  present,  but  only  localized  pain  and  tenderness.  Asso- 
ciated injuries  may  give  rise  to  marked  symptoms:  rupture  of  the  lung  to 
pueiiuioj)erieardium  and  sul)cutaneous  emphysema,  or  to  hemopneumothorax; 
laceration  of  the  internal  mammary  artery  or  veins  to  hemopericardium  or  to 
abundant  extravasation  into  the  mediastinum,  with  pressure  symptoms  or  symp- 
toms of  hemorrhage.  Associated  injuries  of  the  heart  and  abdominal  viscera 
produce  severe  symptoms  which  overshadow  those  of  the  fracture.  Fractures 
and  dislocations  of  the  ensiform  cartilage  are  attended  by  the  signs  of  fracture. 
The  deformity  may  be  marked ;  there  is  severe  pain,  tenderness,  and  mobility, 
and  in  several  recorded  cases  vomiting  of  a  persistent  character  only  relieved 
by  reduction  of  the  displacement.  The  congenital  deformities  of  the  sternuffi, 
notably  median  fissure,  should  be  borne  in  mind  when  examining  an  injury 
of  the  sternum,  as  well  as  the  varieties  in  the  shape  and  position  of  the  ensh 
form  cartilage. 
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IMsIocations  of  the  Stemnm. — Dislocation  of  the  manubrium  from  the  body 
of  the  bone  has  been  occasionally  recorded.  Direct  and  indirect  violence  and 
muscular  action  have  been  given  as  causes.  In  a  large  proportion  of  the  cases 
the  associated  injuries  have  been  so  severe  as  to  destroy  life.  The  common 
form  of  displacement  has  been  of  the  body  upward  and  forward  on  the  manu- 
brium. In  a  small  number  the  body  was  displaced  backward ;  in  one  a  longi- 
tudinal separation  was  present  from  a  fall  from  a  height,  in  which  the  patient 
{truck  upon  his  back  on  top  of  a  wall  in  such  a  manner  as  to  produce  hyper- 
sxtension  of  the  spine  (Aurran  and  David).  Forward  dislocations  of  the  body 
bave  been  produced  by  blows  and  falls  upon  the  upper  part  of  the  chest;  falls 
from  a  height  such  that  the  spine  has  been  violently  flexed.  The  diagnosis 
depends  upon  the  recognition  of  the  deformity  and  displacement.  Inasmuch 
as  the  cartilages  of  the  second  ribs  usually  remain  attached  to  the  manubrium, 
in  the  anterior  dislocations  the  crescentic  hollows  at  either  upper  corner  of  the 
Iwdy  for  the  articulation  with  these  ribs  can  usually  be  recognized  on  palpa- 
tion, thus  differentiating  the  condition  from  fracture.  Generally  speaking, 
the  diagnosis  offers  no  difficulties.  The  associated  injuries  are  usually  more 
important.  In  those  cases  which  have  survived,  inability  to  maintain  reduc- 
tion has  not  caused  any  serious  symptoms  (Stimson). 

Fractures  of  the  Bibs  and  of  their  Cartilages. — Fractures  of  the  ribs  and 
their  cartilages  are  very  common  injuries.  In  the  statistics  of  various  authors 
they  are  placed  second,  third,  or  fourth  in  point  of  frequency  among  fractures. 
They  are  exceedingly  rare  in  childhood ;  during  adult  life  they  increase  in 
frequency  among  men  during  the  active  working  period  and  diminish  during 
old  age.  Fractures  of  ribs  from  slight  degrees  of  violence  arc  common  among 
insane  patients  and  paralytics.  The  ribs  may  be  broken  by  external  violence 
or  by  muscular  action,  the  latter  very  rarely.  Still,  numerous  cases  have  been 
observed  from  coughing,  sneezing,  straining.  The  accident  is  said  to  be  more 
common  on  the  left  side  and  of  the  lower  ribs,  especially  the  eleventh  (Stim- 
son). External  violence  is  the  ordinary  cause,  from  blows,  falls,  or  violent 
compression  of  the  chest.  Any  number  of  ribs  may  be  broken  on  one  or  both 
sides.  Compound  fractures  occur,  not  from  the  ribs  penetrating  the  skin  but 
from  the  wound  caused  by  the  object  producing  the  fracture.  The  ribs  most 
commonly  broken  are  the  sixth,  seventh,  and  eighth,  the  twelfth  rib  very  rarely. 
I  recently  saw  a  case,  verified  by  operation,  in  which  a  blow  in  the  loin  caused 
8  fracture  of  the  twelfth  rib  and  a  punctured  wound  of  the  kidney,  with 
hematuria  of  some  gravity,  for  which  I  exposed  the  kidney.  The  wound  of 
the  kidney  corresponded  in  size  to  the  rib,  and  was  about  an  inch  deep.  The 
npper  three  ribs  are  fractured  less  commonly  than  those  below.  The  fracture 
(rf  a  rib  may  be  complete  or  incomplete,  transverse  or  oblique.  Angular  de- 
formity may  occur,  notably  when  several  ribs  are  broken ;  the  angle  may  be 
directed  outwardly  or  inwardly.  Overriding  does  not  occur  except  when  several 
niccessive.ribs  are  broken.  Not  infrequently  a  rib  is  broken  in  two  places. 
Examples  of  four  points  of  fracture  in  one  rib  have  been  observed. 
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Although  any  portion  of  a  rib  may  be  fractured,  the  most  common  situation 
is  in  front  near  the  junction  of  the  rib  with  its  cartilage,  less  commonly  in 
the  axillary  region,  rarely  near  its  junction  with  the  spine.  A  rib  may  be 
broken  by  direct  violence  at  the  point  of  impact,  or  a  force  which  compresses 
the  thorax  and  which  tends  to  crowd  the  ends  of  a  rib  nearer  together  may 
cause  a  fracture  at  the  point  of  greatest  convexity  of  the  curve.  In  practice  it 
is  not  always  easy  to  distinguish  between  these  two  forms.  Associated  injuries 
are  common — most  often  of  the  pleura  and  lung,  less  often  of  the  heart,  great 
vessels,  and  the  abdominal  viscera.  The  lung  may  be  wounded  by  the  broken 
fragments  of  rib,  or  burst  by  compression  at  another  point,  even  without  lacer 
ation  of  the  parietal  pleura.  Lacerations  of  the  lung  may  give  rise  to  hemo- 
thorax or  pneumothorax,  with  their  signs  and  symptoms.  Emphysema  of  the 
chest  wall — usually  limited  in  extent,  sometimes  generalized  over  the  entire 
body — is  one  of  the  commonest  and  most  certain  signs  of  fracture  of  ribs  and 
laceration  of  the  lung,  although  emphysema  is  more  likely  to  occur  where  the 
lung  is  adherent  to  the  chest  wall  at  the  point  of  fracture.  It  may  and  often 
does  occur  when  this  is  not  the  case. 

The  Diagnosis  of  Fractures  of  the  Ribs. — The  diagnosis  of  fractures  of  the 
ribs  is  not  usually  difficult,  but  no  doubt  many  fractured  ribs  are  unrecognized 
and  treated  as  contusions.  There  is  pain  at  the  seat  of  fracture,  increased  by 
deep  breathing;  there  is  often  a  painful  and  frequent  cough.  If  the  lung  is 
injured  there  may  be  bloody  expectoration,  often  present  in  slight  and  absent  in 
severe  injuries.  The  patients  try  to  hold  the  injured  side  of  the  thorax  as 
rigidly  as  possible,  and  to  avoid  coughing.  During  coughing  the  patient  may 
distinctly  feel  crepitation  at  the  point  of  fracture.  Associated  injuries  will 
produce  more  or  less  grave  symptoms  of  their  own,  (See  Subcutaneous  In- 
juries of  the  Tliorax.)  Palpation  of  the  ribs  will  discover  a  point  of  extreme 
tenderness  at  the  site  of  fracture.  Pressure  upon  the  rib  at  a  distant  point 
will  often  cause  pain  at  the  same  place.  Pressure  upon  the  sternum  will  often 
produce  pain  at  the  point  of  fracture  in  the  rib.  In  many  cases  emphysema 
will  be  present.  In  cases  of  doubt,  each  rib,  where  accessible,  should  be  care- 
fully palpated.  Mobility  at  the  point  of  fracture  and  deformity  may  be  pres- 
ent ;  usually  they  are  absent  or  hard  to  recognize  unless  several  adjacent  ribs 
are  broken,  or,  in  the  case  of  a  single  rib,  unless  it  is  comminuted  or  broken 
in  more  than  one  place.  Crepitation  may  sometimes  be  felt  by  placing  the 
palm  of  the  hand  over  the  seat  of  fracture  while  the  patient  breathes,  or  by 
pressure  witli  the  fingers  on  either  side  of  the  point  of  fracture  alternately. 
Auscultation  may  reveal  pleuritic  friction  sounds  under  the  fracture,  and 
crepitation  may  sometimes  be  heard  at  the  same  time. 

When  the  fracture  is  incomplete  a  positive  diagnosis  can  hardly  be  made, 
local  pain  and  tenderness  being  also  present  in  contusions.  Pneumo-  and 
hemothorax  give  their  proper  signs.  It  is  exceedingly  rare  that  an  uncom- 
plicated fracture  of  ribs  leads  to  empyema.  Pneumonia  may  occur  in  the 
aged,  the  feeble,  and  the  alcoholic.     A  rare  complication  of  fractured  ribs  is 
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hernia  of  the  lung.  It  only  occurs  when  several  adjacent  ribs  are  broken,  and 
one  or  more  of  them  is  displaced  upward  or  downward  so  that  a  gap  occurs 
through  which  the  lung  protrudes.  It  is  rarely  that  the  X-rays  are  needed 
to  confirm  a  diagnosis  of  fractured  ribs.  In  the  extensive  fractures  of  many 
ribs  near  the  spine,  occasionally  observed,  the  gravity  of  the  injury  depends 
upon  lesions  more  important  than  the  fractures  of  the  ribs  themselves;  but 
in  these  cases  the  X-rays  might  afford  information  in  regard  to  the  ribs  not 
otherwise  obtainable.  The  presence  of  fractures,  with  displacement  old  or  new, 
could  readily  be  shown.  The  suspected  part  of  the  thorax  should  be  placed 
as  close  as  possible  to  the  photographic  plate. 

Fracture  of  the  Costal  Cartilages. — Fracture  of  the  costal  cartilages  is  not 
a  very  common  injury ;  it  may  be  produced  by  the  same  causes  as  fractures 
of  ribs.  The  fracture  occurs  more  often  in  elderly  men  whose  costal  cartilages 
have  undergone  partial  ossification.  I  have  recently  seen  a  case  in  a  young 
man  due  to  a  fall  against  the  comer  of  a  bureau.  The  cartilage  of  the 
seventh  rib  was  broken  close  to  its  junction  with  the  rib;  there  was  easily 
recognized  deformity.  The  end  of  the  rib  projected  anteriorly;  the  cartilage 
ms  slightly  depressed,  this  being  the  usual  condition.  The  sixth,  seventh, 
and  eighth  ribs  are  broken  in  this  way  oftener  than  others.  If  overriding 
is  not  present,  mobility  and  soft  crepitation  may  be  felt.  Under  certain 
conditions  many  cartilages  may  be  fractured,  with  serious  or  fatal  injuries 
of  the  thoracic  viscera,  as  in  cases  of  compression  of  the  thorax  already 
described. 

Dislocations  of  the  Bibs. — Dislocations  of  ribs  at  the  costovertebral  articula- 
tions have  been  observed  in  a  few  cases,  for  the  most  part  at  autopsies,  death 
having  occurred  from  associated  injuries.  In  a  number  of  instances  fractures 
of  the  vertebra?  and  of  other  ribs  existed.  These  dislocations  arc  very  unlikely 
to  occur  as  isolated  injuries,  but  one  case  of  this  kind  having  been  recorded 
(Stimson).  It  is  improbable  that  a  diagnosis  could  be  made  by  any  other 
means  save  the  X-rays,  or  during  an  operation  for  fractured  spine.  There  is 
no  reason  to  suppose  that  subjective  symptoms  are  produced  which  would  mate- 
rially differ  from  those  of  fractured  ribs. 

Dislocations  of  Ribs  from  their  Cartilages, — Dislocations  of  ribs  from  their 
cartilages  are  infrequent.  They  may  be  produced  by  direct  and  indirect  vio- 
lence, and  by  muscular  action.  The  signs  and  syin])toms  closely  resemble 
those  of  fracture  of  the  costal  cartilages.  In  anterior  dislocation  the  pro- 
jecting extremity  of  the  rib  is  unmistakable.  In  some  cases  the  deformity, 
easily  reduced,  has  returned  at  once.  There  may  or  may  not  be  local  pain; 
tenderness  is  present.  The  condition  may  sometimes  be  distinguished  from 
fracture  of  the  cartilage  by  its  situation  and  the  shape  and  contour  of  the 
end  of  the  rib.  Dislocation  of  the  costal  cartilages  from  the  sternum  has 
been  observed  in  a  few  cases,  sometimes  associated  with  fractures  of  ribs, 
dislocation  of  the  clavicle  at  its  inner  end,  and  fracture  of  the  sternum. 
After  the  history  of  a  suitable  injury  the  signs  and  symptoms  are  localized 
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pain  and  tenderness  following  the  accident,  together  with  deformity  felt  on 
palpation.     The  usual  displacement  has  been  backward. 

Separation  of  the  Cartilages  of  the  Ribs  from  One  Another. — Separation 
of  the  cartilages  of  the  sixth,  seventh,  and  eighth  ribs  from  one  another  has 
been  obsen'ed  and  recorded  in  a  few  cases  only,  caused  by  a  fall  or  violent 
bending  of  the  body  backward.  The  cartilages  have  been  found  separated— in 
one  case  (Hochenegg)  widely — and  movable  upon  one  another. 

DISEASES  OF  THE  THORACIC  WALL 

The  skin  of  the  upper  part  of  the  back  is  one  of  the  commonest  sites  of  the 
various  forms  of  acne ;  the  eruption  is  chronic  here  as  elsewhere,  and  appears 
to  depend  partly  upon  constitutional  causes  and  partly  upon  want  of  due  care 
of  the  skin.  The  acne  papules  and  pustules  are  scarcely  to  be  confounded 
with  other  skin  diseases.  They  lack  the  peculiar  pigmentation  and  coloring 
of  syphilides,  and  do  not  form  the  circular  and  crescentic  groupings  of  syphil- 
itic papules  and  pustules.  The  back  of  the  neck  and  shoulders  are  also  favo^ 
ite  sites  for  furuncles  and  carbuncles.     (See  General  Surgery.) 

Acute  Fhlegmonons  Inflammation  of  the  Soft  Farts  of  the  Thorax. — A  dan- 
gerous and  often  fatal  necrotic  and  purulent  inflammation  of  the  connective- 
tissue  planes  of  the  chest,  involving  especially  the  intermuscular  planes,  some- 
times the  muscles  and  the  subcutaneous  fat,  may  originate  in  a  variety  of  ways. 
It  may  follow  infection  through  the  nipple  or  abscess  of.  the  breast ;  infected 
wounds  or  operations  on  the  soft  parts  of  the  thorax;  periglandular  infection 
from  suppurating  axillary  lymph  glands ;  suppurative  processes  originating  in 
the  jaw  or  in  the  neck,  notably  in  the  supraclavicular  fossa,  Avhieh  burrow 
down  into  the  axilla.  Beneath  the  scapula  and  beneath  the  pcctoralis  major 
muscle  are  not  uncommon  sites.  The  symptoms  are  those  of  acute  sepsis;  i 
chill  may  occur,  with  high  fever,  prostration,  a  high  leucocyte  count,  etc 
Locally,  there  is  general  pain  and  tenderness  over  the  affected  side.  The  loose 
intermuscular  planes  favor  the  spread  of  infection  over  a  large  area  rather 
than  localization  and  perforation  of  the  skin.  After  the  process  is  well  under 
w^ay  a  diffuse  boggy  swelling  may  be  present,  or  a  boardlike  induration.  The 
disease  has  been  mistaken  for  pleurisy;  the  constitutional  sjTnptoms  are  to 
more  stormy  and  the  signs  of  pleurisy  are  absent  The  use  of  an  aspirating 
needle  and  the  withdrawal  of  pus,  together  with  the  general  symptoms  of  p«^ 
found  sepsis,  will  establish  the  diagnosis. 

Abscesses  of  the  Thoracic  Wall. — Acute  abscesses  arise  from  infection 
through  a  woimd  or  abrasion  of  the  skin ;  from  the  presence  of  a  foreign  body; 
infection  of  a  hematoma;  fr.rther,  from  osteomyelitis  of  a  rib  or  the  sternum 
The  signs  of  acute  abscess  are  present ;  an  aspirating  needle  withdraws  pus- 
The  causation  is  to  be  determined  partly  from  the  history,  partly  from  the 
findings  when  the  abscess  is  incised.  An  empyema  which  has  perforated  the 
chest  wall — so-called  "  empyema  necessitatis '' — is  to  be  differentiated  from  an 
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ordinary  abscess  by  percussion  and  auscultation  of  the  chest,  by  the  introduc- 
tion of  an  aspirating  needle  into  the  pleural  sac,  and  the  presence  of  dyspnea, 
cough,  and  immobility  of  the  chest. 

Peripleuritic  Abscess. — Primary  acute  abscess  originating  outside  the 
costal  pleura  and  beneath  the  ribs  is  a  rare  condition.  The  abscess  may  be  of 
considerable  size,  and  tends  to  perforate  the  chest  wall  rather  than  the  pleura, 
and  appears  as  a  tender,  fluctuating  swelling,  giving  the  local  signs  of  deep- 
seated  acute  or  subacute  abscess.  The  differential  diagnosis  from  a  perforating 
empyema  may  be  impossible.  The  following  consideration  may  be  of  value: 
A  peripleuritic  abscess  may  appear  anywhere  and  be  surrounded  by  normal 
resonance  and  breathing;  an  empyema  is  usually  at  the  bottom  of  the 
pleural  sac;  abscess  of  the  lung  may  perforate  the  chest  wall  and  form  a 
tumor  giving  the  signs  of  abscess  beneath  the  skin.  There  will  usually  have 
leen  a  history  of  pneumonia,  an  injury,  aspiration  of  a  foreign  body,  etc. 
Failing  some  such  history,  the  condition  may  remain  unrecognized  until  incised 
and  explored.  Tuberculous  cavities  in  the  lungs  may  occasionally  perforate 
the  thoracic  wall  and  give  rise  to  an  abscess  containing  pus  and  air.  Such  an 
abscess  will  give  a  tympanitic  percussion  note  and  will  not  usually  be  reducible; 
aspiration  will  withdraw  pus  and  air.  A  hernia  of  the  lung,  unless  strangu- 
lated or  inflamed,  will  be  reducible,  and  vesicular  breathing  may  be  heard  over 
it  as  well  as  tympanitic  resonance.  There  are  a  number  of  instances  on  record 
where  an  aneurism  of  the  aorta  has  perforated  the  chest  wall  and  been  incised 
as  an  abscess.  The  skin  over  such  an  aneurism  may  be  acutely  inflamed,  fluc- 
tuation is  present ;  if  the  sac  is  much  thickened,  or  partly  obliterated  by  layers 
of  fibrin,  pulsation  and  bruit  may  be  wanting.  In  any  doubtful  case  a  fine 
needle  should  be  introduced,  and  the  character  of  the  contained  fluid  deter- 
mined. It  is  to  be  remembered  that  if  the  sac  contains  clots,  a  dry  tap  may 
result  Further,  an  abscess  may  overlie  an  aneurism.  Under  such  condi- 
tions a  careful  physical  examination,  the  history  of  the  case,  and  ordinary  care 
will  prevent  disastrous  error.  An  X-ray  examination  is  a  useful  aid  in  the 
diagnosis. 

Actinomycosis. — Actinomycosis  of  the  lung  may  perforate  and  produce  an 
actinomycotic  abscess  of  the  chest  wall.  The  disease  is  characterized  by  a  very 
chronic  course,  by  the  formation  of  abscesses  and  sinuses  with  indurated  walls, 
and  by  the  presence  of  the  characteristic  granules  in  the  discharge.  (See 
Actinomycosis.) 

Cold  Abscess  of  the  Thoracic  Wall. — Tuberculous  abscess  gives  the 
history  of  a  chronic  process  without  signs  of  acute  inflammation;  the  fluctuat- 
ing swelling  is  covered  by  white  skin,  is  painless  and  insensitive.  The  size 
of  such  an  abscess  may  be  small  or  very  larg(^,  in  some  cases  as  large  as  a 
child's  head.  In  most  cases  a  cold  abscess  will  have  originated  in  a  bone,  a 
rib,  the  sternum,  a  vertebra,  the  scapula,  and  often,  at  some  distance  away, 
the  pus  having  traveled  perhaps  a  foot  or  more,  beneath  the  muscles,  before  it 
has  reached  the  surface.     Primary   tuberculosis  of  muscles  being  rare,   the 
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possibility  of  an  intrathoracic  origin  should  not  be  forgotten,  and  careful 
search  with  a  fine  probe  may  reveal  it  during  the  operation. 

Acute  Osteomyelitis  of  the  Bibs,  Sternum,  or  Clavicle. — Acute  osteomyelitis 
of  the  ribs,  sternum,  or  clavicle  rarely  occurs  as  an  isolated  lesion;  usually 
other  bones,  and  notably  the  long  bones  of  the  extremities,  are  simultaneously 
involved.  A  few  such  cases  have,  however,  been  recorded,  especially  after 
typhoid  fever  and  other  infectious  diseases.  Local  pain,  tenderness,  and  swell- 
ing, and  the  formation  of  an  abscess,  together  with  the  suppurative  lesion  in 
the  bone  and  periosteum,  are  present.  In  the  case  of  the  ribs  the  anterior 
extremities  appear  to  be  most  commonly  affected.  I  saw  a  focus  in  the 
manubrium  and  the  sixth  rib  associated  with  acute  osteomyelitis  of  the 
tibia;  a  similar  lesion  was  observed  in  another  case  after  a  cellulitis  of 
the  forearm. 

Tuberculous  Periostitis  and  Osteomyelitis  of  Bibs  and  Sternum. — Tuberculous 
periostitis  and  osteomyelitis  of  ribs  and  sternum  is  more  common  than  the 
acute  suppurative  form;  the  ribs  are  more  often  affected  than  the  sternum. 
The  disease  occurs  at  all  ages;  in  children  and  old  people  less  often  than  in 
young  and  middle-aged  adults.  The  lesion  may  be  primary  in  the  periosteum 
and  bone,  or  secondary  to  tuberculosis  of  the  soft  parts  or  to  intrathoracic 
lesions.  Other  tuberculous  lesions,  notably  phthisis,  are  often  present  Pri- 
mary tuberculosis  in  the  bone  is  the  rule,  in  the  periosteum  the  exception. 
The  lesions  are  tuberculous  infiltration  of  an  area  of  bone,  usually  limited  in 
extent,  softening,  the  formation  of  an  abscess,  sometimes  of  a  small  sequestrum. 
The  tendency  to  burrow  beneath  or  through  the  pleura  is  small,  the  abscess 
finds  its  way  outwardly.  Primary  tuberculous  periostitis,  by  depriving  the 
rib  of  its  blood  supply,  may  lead  to  the  formation  of  a  considerable  sequestrum. 
Several  foci  may  exist  in  one  bone  or  many  ribs  may  be  involved.  The 
perichondrium  of  the  costal  cartilages  may  also  be  the  seat  of  tuberculosis. 
The  cartilage  imdergoes  necrosis,  and  remains  as  a  sequestrum  at  the  bottom 
of  a  chronic  tuberculous  sinus.  In  the  sternum  multiple  foci  often  form,  so 
that  a  considerable  portion,  or  even  the  entire  sternum,  may  be  involved.  The 
abscesses  usually  break  through  the  skin,  leaving  tuberculous  sinuses  and 
ulcers  behind.  Rarely,  such  abscesses  form  on  the  posterior  surface  and  break 
into  the  mediastinum,  to  end  fatally.  The  diagnosis  of  tuberculosis  of  ribs 
and  sternum  is  not  often  difficult;  there  is  a  history  of  a  chronic,  painless, 
circumscribed  enlargement  of  one  or  more  ribs,  or  of  a  similar  tumor  over 
the  sternum ;  the  formation  of  a  cold  abscess,  which  finally  perforates  the 
skin  and  discharges  abundant  tuberculous  pus.  The  probe  often  strikes  imme- 
diately against  bare,  roughened,  or  softened  carious  bone.  Should  the  fistu- 
lous tract  be  long  or  tortuous,  and  difficult  to  follow  with  a  probe,  the  follow- 
ing expedient  may  be  used  to  find  the  original  focus:  The  sinus  is  injected 
with  iodoform  or  bismuth  emulsion;  an  X-ray  picture  is  taken;  the  iodoform 
or  bismuth  casts  a  dense  shadow,  and  often  indicates  plainly  the  ix)int  of  origin 
of  the  process. 
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Syphilitic  Periostitis  and  Osteomyelitis  of  Bibs  and  Stemmn. — Syphilitic 
periostitis  and  osteomyelitis  of  ribs  and  sternum  occurs  in  the  later  stages  of 
the  disease  as  a  circumscribed,  or  more  diffuse,  gummatous  infiltration  of  the 
periosteum  or  bone,  or  both.  There  is  formed  a  slowly  growing  circumscribed 
enlai^ment  of  the  rib,  often  spindle-shaped,  tending  to  spread  along  the  length 
of  the  rib,  and  generally  nearly  painless.  Upon  the  sternum  a  more  or  less 
prominent  tumor  is  formed,  hard  or  elastic  at  first;  later,  softening  may  take 
place,  with  the  formation  of  a  characteristic  crateriform  gummatous  ulcer 
leading  to  exposed  or  necrotic  bone,  or  to  one  or  more  sinuses,  not  always  easy 
to  distinguish  from  tuberculosis.  Points  which  may  aid  in  diagnosis  are: 
Syphilitic  gummy  material  of  a  dirty-white  homogeneous  appearance  may  be 
visible;  syphilitic  pus  is  often  thick,  and  does  not  contain  flocculi  of  cheesy 
material,  as  does  tuberculous  pus.  Other  signs,  or  a  history  of  syphilis  may 
be  obtained.  Syphilis  responds  to  iodid  and  mercury.  It  is  to  be  borne  in 
mind  that  syphilis  and  tubercle  may  coexist  in  the  same  lesion.  Before  break- 
ing down,  gummata  are  often  mistaken  for  sarcomata ;  the  diagnosis  is  not 
always  possible  without  vigorous  antisyphilitic  treatment. 

Intercostal  Neuralgias. — Under  this  title  I  intend  to  mention  painful  affec- 
tions of  the  intercostal  nerves  from  various  causes,  whether  true  neuralgias  or 
not,  among  them  the  expression  of  an  anemic,  hysterical,  or  neurasthenic  state. 
Keuritis,  sometimes  associated  with  herpes  zoster  of  the  chest  wall.  Exposure 
to  cold  and  wet ;  autointoxication  from  the  intestinal  tract,  gout,  uric-acid,  and 
rheumatism  are  regarded  as  adequate  causes  by  some  observers.  Deformities 
and  diseases  of  the  spine;  fractures  of  ribs,  with  deformity  or  pressure  upon 
the  nerves  by  callus  formation.  Pressure  by  inflammatory  infiltrations  or  new 
growths.  All  these  conditions,  and  even  others,  must  be  taken  into  account  in 
arriving  at  a  diagnosis.  The  pain  will  vary  in  character  in  different  cases. 
In  true  neuralgias  without  evident  organic  lesion  it  is  apt  to  be  paroxysmal 
and  severe,  with  intermissions.  The  pain  following  exposure  to  cold  and  wet 
18  felt  chiefly  during  active  movements  of  the  intercostal  muscles.  Pain  due 
to  the  pressure  of  tumors,  callus  formation,  and  aneurism  is  apt  to  be  contin- 
uous with  exacerbations.  The  conditions  are  here  mentioned  because  the  true 
neuralgias,  if  persistent,  are  sometimes  treated  surgically  by  stretching  or 
avulsion  of  the  nerves. 

Tnmors  of  the  Thoracic  Wall. — All  the  varieties  of  benign  and  malignant 
tumors  may  occur  in  the  soft  tissues  and  bony  framework  of  the  thorax. 
Lipoma  is  the  most  frequent;  for  its  general  characters,  see  Tumors.  On  the 
thorax  they  form  sessile  or  pedunculated  growths  which  may  reach  an  enor- 
mous size,  and  interfere,  by  their  weight,  with  locomotion.  A  submammary 
Hpoma  may  have  the  appearance  of  an  hypertrophicd  breast;  the  gland  may 
undergo  atrophy  from  pressure.  A  few  cases  of  lipoma  have  been  observed 
in  which  the  tumor  lay  partly  within,  partly  without,  the  thoracic  cavity  (sub- 
lileural  lipoma).  The  two  portions  of  the  growth  have  communicated  by  a 
larrow  isthmus.    Fibromata  in  the  form  of  fibroma  moUuscum  and  keloid  are 
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vory  cominon.  (See  Tumors.)  Other  fibromata  oocur  deeply  seated  Umiii 
the  nniseles*  They  are  to  be  distinguished  from  lipoma  by  their  den^j  liarf 
consistence,  and  by  the  fact  that  the  deep  liiK>mata  are  very  movable  ttimors, 

while  the  fibromata  are  notaMv  le^e 
BO-  These  deep  fibromata  may  also 
have  a  partially  suhpleiiral  fitm* 
tion.  Hemangiomata  of  vHriftn* 
types  also  ocenr^  and  present  tbcir 
ordinary  characters.  I  saw,  iwiiie 
years  ago,  an  enomious  eimst^nitiil 
cavernous  angioma  of  the  tliorax. 
The  patient  was  a  man  of  thirty 
years.  The  tnmor  oeciipicd  tlie  en- 
tire axilla^  and  extended  wril  f*T 
%vard  to  the  mammary  lint*,  and 
downward  in  the  mid-axilla,  nt-flfly 
to  the  costal  border;  it  fonm-d  ^J 
blue^  spongf  mass^  easily  conipre^H 
sible,  containing  large  venous  chan^^ 
nols  and  spaces.  No  opera! job  ^n^ 
possiblcj  and  its  possessor  verj  pP"f»- 
erlj  guarded  it  from  injury  wilb 
jealous  care.  The  cavemous  angi^ 
omata  sometimes  remain  stationsry 
for  years  and  sndden!^^  talie  on  a 
rajiid  growth,  ITenee  the  wisdom 
of  early  removal.  Hairy  aud  ft 
mented  nevi  are  qnite  eomiMon  M\f^ 
(lie  chest  and  back^  and  if  ibpy 
become  large  may,  in  womea,  be- 
come worthy  of  ojierative  rcaitiTal 
They  are  sometimes  the  slfirting 
point  of  melano'sarcoma.  Neuroma  and  nrurofibroma  of  the  ciitaneoas  and 
intercostal  nerves  of  the  thorax  are  not  rare;  lliey  present  as  nodules^  soiiietinit'^ 
tender  and  painfnl,  in  the  conrse  of  the  nerves.  (See  Nenroma.)  Ple^tifin" 
ncnroma  of  the  intercostal  nerves  has  been  observed.  I  removed  a  pli*xfff'mi 
neuroma  from  the  dorsal  region  jnst  to  one  side  of  the  spine.  The  pwtieat  ua^ 
a  young  girl.  The  tnmor  formed  a  soft,  slightly  elevated  nia^  beneath  the  skin, 
circnlar  in  sbajx^^  and  as  large  as  a  tea  saiicc^r.  Tliere  had  iH'c^n  nn  pain  m  d»r 
growth.  The  bundles  and  fiisifnrm  masses  of  soft  gelatinous  tissue  estendm 
deeply  into  the  mnscles  of  the  bact,  and  refjnired  quite  a  bloody  disset*tion  for 
their  removal.     The  reported  cases  are  not  numerous, 

Lymphangiomaia  have  their  origin  in  or  near  the  axilla  in  the  majority  <^f 
cases;  they  form  soft  tumors,  usually  mistaken  for  lijiomata.     An  aspirating 


Fig.  2a7.^ — I.tpuMa  of  the:  Thoracic  Wall. 
(New  York  Haispital»  service  ijf  Dr,  Bolton,) 
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Bpedle  introduced  in  the  tumor  ivithdrawa  dear,  eolorkss,  or  at  raw-colored 
fluid-  Like  the  cavernous  hcman^oniata,  thej  soinetinies  begin  to  grow  rap- 
id ly^  and  may  jjenetrate  deeply  iKmoath  the  uiiiscle^  aud  into  tlie  cavity  of 
the  thorax.  Atheromatous  and  dermoid  cysts  may  occur^  notably  in  the  back. 
(See  Tumors.) 

Ekciiondromata  op  the  Ribs  at^i>  Sternum. — Cartilaginous  tumors 
grow,  commonly^  from  tlie  junction  of  a  rib  with  its  carti!age<  Less  often  from 
tbe  stemnmj  andj  in  all  tbe  recorded  cases,  from  the  body  of  tlie  bone.  They 
nmy  follow  contusions  or  fractures  of  ribs.  They  form  slow -growing  painless 
nodules  of  smooth  or  irregular  contour  attached  to  a  rik  After  they  have 
attained  a  certain  size^  tbey  usually  undergo  a  central  or  disseminated  myx* 
ouiatous  degenerationj  so  that  there  may  be  a  thin  cartilaginous  sliell  inclos- 
ing a  cavity  ill  led  wit  It  m  neons  tissue ;  or  the  tuumr  may  consist  of  irregularly 
tlistributedj  hard  and  soft  areas*  Combinations  with  sarcoma  and  sarcomatous 
degenerations  of  cartilaginous  tumors  are  frequent.  The  enchondromata  of 
the  ribs  quite  commonly  recur  after  operation  and  form  metastases;  they  are, 
thus,  dangerous  tumors.  Since  tliey  grow  slowly,  and  are  not  painful,  they 
are  first  seen  by  surgeons  after  they  have  reached  a  considerable  size.  Tlicy 
may  have  included  several  ribs  and  grown  inward,  involving  tbe  pleura  and 
mediastinum.  Jf  let  alone,  pressure  symptoms  of  progressively  dangerous  char- 
acter occur  J  and  finally  destroy  life.  Their  early  operative  removal  is^  there- 
'ore^  highly  important. 

Sarcoma  of  the  Titoractc  Wat.l. — Primary  sarcoma  of  the  thorax  talces 
origin  commonly  in  tlie  ril^s  and  sternum,  either  from  iK*riosteum  or  bone  sub- 
stance.    They  are  generally  very  malignant  and  dangerous  tumors^  of  rapid 
growth  auil  fif  various  degrees  of  bardness,  according  to  the  character  of  tissue 
conifmsing  them.     Localized  or  generalized  softening  is  common  from  degen- 
erative changes.     They  usually  invade  the  pleura  quite  early,  and  involve  a 
wider  area  of  tissue  than  external  ap|>earances  would   indicate.      Externally 
llie^'  sometimes  break  down,  form  fungating  tumor  masses,  which  may  bleed 
the   patient  to  death    (see  Fig.  77).     Secondary  tumors  are  formed   in  the 
ieinity  of  tbe  primary  growth  and  metastases  in  distant  organs.     Aa  stated, 
they  often  occur  in  couTbination  with  chondroma.     Central  sarcoma  of  a  rib 
is,  ot  least  in  the  beginning,  rather  less  malignant  than  the  periosteal  tyjie. 
The  periostcnm  may  remain  intact  for  some  time,     A  fusiform  swelling  of  the 
rib  occurs  of  fairly  rapid  growth.     Early  0|ieratlon  may  save  life.     Certain 
highly  vascular  sarcomata,  originating  in  the  sternum,  may  form  soft  pulsat- 
ing ttunors,  somewhat  resembling  an  aneurism  of  the  aorta  after  it  has  per- 
furaled  tbe  sternum ;  the  pulsation  may  also  be  a  transmitted  one,  if  the  tumnr 
b"S  destroyed  the  sternum  and  invaded  tbe  mediastinum.     Primary  sarcomata 
of  the  skin  and  soft  parts  of  tlie  thorax  are  rather  rare  tumors.     They  usually 
occur  as  multiple  nodular  tumors  in  the  akin^  which  grow  rapidly,  ulcerate, 
Eiid  destroy  life  in  one  or  other  manner  common  to  nuilignant  tumors.     I 
reujoved  a  large  rapidly  growing  sarcoma  from  the  axilla  of  a  woman  some 


654 


THE   THOEAX 


years  ago.    Tlie  healthy  tisanes  were  widely  excised.    The  womSB  had  renwii 
well  for  several  years  when  I  lost  sight  of  her. 

Carci?*oma  of  the  Thoracic  Wall, — Primary  earciiinma  of  the  skS 
occurs  chiefly  as  slow-grmving  superficial  epitbelioma,  with  ulceration^  hut  ti** 
Botable  tendency  to  invade  the  deeper  tissues  or  to  form  metastases,    (S^c 

Tnuiors,)  Secnudarv  cjim* 
nnuia  fH.»cnrg,  for  tlie  nml 
jTiirt,  second arj^  to  cam 
ma  of  the  breast,  (1)  A? 
luultiple  nodula?  tiimur* 
scattered  over  t!ie  Am  *>( 
the  chest,  sfniietimes  of  tlie 
ahdomen  and  !>ack ;  tho  noJ- 
nles  are,  at  first,  quite  sniall 
— as  large  as  a  pt^s— (>f 
.stony  liardness^  in  thi*  tlik-k- 
ness  of  the  skin  (earcinurnrt 
lenticulare )  *  They  eonti aiie 
to  grow  and  coalesce.  I 
have  seen  tliem  couie  ou! 
in  successive  crops  at  int* 
vals  of  a  few  monilis, 
As  a  diffuse  boardlikc  ititiJ 
t ration  of  the  skin  antl  wn* 
deriving  soft  parts,  fimN 
adiierent  to  the  rih§,  vmm^ 
tnting  the  condition  known  as  "  cancer  en  euirasse-''  Tlie  prognnsi?  nf  these 
cases  is  absolutely  bad  under  any  form  of  treatment,  including  the  X-rays. 

EcHiNOCOCCus  has  leen  ohserved  a  few  times  in  the  thoracic  wall»  ii^^uulli 
in  the  muscles*  The  tumor  gives  the  ]iliysical  signs  of  a  cyst-j  or  has  lieen  nm 
taken  for  lipoma.  The  diagnosis  rests  xipoTi  the  aspiration  of  clear  fluid  mi 
tlie  fintling  of  liooklets.  If  inflamed^  the  diagnosis  of  abscess  wonld  be  mm 
(See  Echiuococciis*) 

DISEASES  OF  THE  PLEURA 

General  Considerations. — From  the  surgical  sttindiwint,  the  injnriea  and 
eases  (^f  the  pleura  attentled  by  an  accumulation  of  fluid  in  the  pleurid  sac  arc 
of  diagnostic  interest.  Such  accumulations  are  of  a  very  varied  character*  m\ 
give  rise  to  symptoms  of  two  kinds:  those  due  to  pressure  upon  the  intra^ 
thoracic  organs,  and  those  due  to  the  special  causative  factor  of  tljc  pT*^^* 
and  to  the  character  of  the  fluid  itself  The  pressure  symptoms  occur  only 
when  the  fluid  is  large  in  amount,  so  thnt  tlie  lung  upon  the  aflfecte«l  sule  n 
compressed  and  ceases  to  functionate  more  or  less  completely.  The  heart  i* 
displaced ;  the  function  of  the  other  lung  is  more  or  leas  interfered  with ;  dtf 


Fl Q,  :J '^-^  (  N  \  .  L I :  K %  r  r  n t A hhk  FoLLOWl XO  C \ RCI ?fOM A  f > r 
TTUh  tiuj  ^-l  Noi.  liji  t-Ejnfinuun  t?dKiim  of  [lie  hgUt  arm 
tnmi  pressure  u^wjri  ih^  uxJUiiry  veia,  (Kiiidiiesa  ot  Dr.  B. 
S.  Biirriiiger.) 
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[)d-ve8sel9  and  other  structures  in  the  mediastinum  may  be  seriously  eom- 
ssed.  The  symptoms  are  dyspnea,  cyanosis,  and  a  rapid  pulse-rate.  On  inspec- 
i  and  measurement,  the  affected  side  of  the  chest  is  distended  and  immobile. 
}  intercostal  grooves  are  obliterated;  in  children  they  may  even  bulge.  In 
isuring  the  chest  with  the  cyrtometer,  it  is  to  be  remembered  that,  normally, 
right  side  of  the  chest  measures  about  half  an  inch  more  than  the  left  in 
it-handed  people.  The  measurements  may  be  made  at  the  level  of  the 
pie  or  the  angle  of  the  scapula  with  the  arms  abducted  to  a  right  angle 
b  the  body.  A  convenient  tape  consists  of  a  fairly  thick  strip  of  lead  applied 
he  skin.  This  retains  its  shape,  so  that  a  tracing  of  the  shape  of  the  two 
«  of  the  chest  may  be  made  on  a  sheet  of  paper,  measured  and  compared, 
large  pleuritic  effusions  the  difference  may  amount  to  an  inch  or  an  inch 
1  a  half. 

Palpation. — There  is  absence  or  diminution  of  vocal  fremitus,  sometimes 
served  in  children,  and  rarely  transmitted  through  adhesions  of  lung  to 
chest  wall.  Percussion  gives  a  flat  note  over  the  fluid ;  by  this  means  an 
rease  in  the  quantity  of  fluid  may  be  measured  from  time  to  time.  If  the 
ision  is  large,  there  is  tympanitic  resonance  of  a  peculiarly  resistant  board- 
e  quality  above  the  level  of  the  fluid  over  the  compressed  lung.  This  is  to 
noted  especially  in  the  infraclavicular  and  supraclavicular  regions,  and 
the  supraspinous  fossa.  The  level  of  the  fluid  is  higher  behind  than  in 
nt  when  the  patient  is  in  the  erect  position.  Sometimes  the  level  of  the 
id  and  the  signs  may  be  made  to  change  by  shifting  the  position  of  the 
lent 

Auscultation, — Before  an  effusion  is  marked,  there  is  sometimes  a  creaking 
rtion  sound  or  fine  crepitation  where  the  inflamed  pleural  surfaces  are 
)bing  one  on  the  other.  When  the  fluid  has  accumulated  in  quantity  there 
absence  of  breathing,  or  diminished  breathing.  The  breathing,  though  dis- 
it,  may  be  high-pitched  and  bronchial.  Over  the  compressed  lung  there  is 
ighened  breathing,  often  high-pitched;  rtiles  of  various  kinds  may  be  present, 
er  the  fluid  there  is  absence  of  voice  or  distant  voice.  Bronchial  voice  some- 
les  over  the  fluid,  but  especially  at  the  level  of  the  fluid  tliere  is  egophony 
i.e.,  the  voice  has  a  nasal,  bleating  quality.  If  the  pleural  cavity  is  oblit- 
ited  by  adhesions  no  effusion  can  occur.  If  localized  adhesions  exist,  fluid 
y  accumulate  over  limited  areas;  the  physical  signs  will  then  vary,  according 
local  conditions.  The  apex  beat  of  the  heart  is  displaced  to  one  or  the  other 
e.  "  In  right-sided  effusions  the  apex  beat  may  be  lifted  to  the  fourth 
erspace  or  be  pushed  beyond  the  left  nip])le,  or  may  even  be  seen  in  the 
Ua.  When  the  exudation  is  on  the  left  side  the  heart's  impulse  may  not  be 
ible;  but  if  the  effusion  is  large,  it  is  seen  in  the  third  and  fourth  spaces 
the  right  side,  and  sometimes  as  far  out  as  the  nip])le,  or  even  beyond  it  " 
sler).  (For  further  details  the  reader  is  referred  to  works  on  internal 
iicine.)  In  discussing  the  causation  of  special  kinds  of  pleuritic  effusions 
'  their  diagnosis,  it  is  convenient  to  divide  them   into  several  groups:  I. 
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Inflammatory  effusions — serous,  sero-fibrinous,  and  purulent.     II.  Transuda- 
tions due  to  circulatory  disturbances.     III.  Hemothorax.     IV.  Chylothorax. 

Inflammatory  Effnsionfl. — With  the  exception  of  infection  accompanying 
open  wounds  of  the  pleural  sac,  inflammations  of  the  pleura  are  usually  sec- 
ondary to  general  infections  or  to  local  processes  of  varied  character.  Any  of 
the  inflammations  of  the  lung;  pneumonias  of  all  kinds;  abscess  and  gangrene 
of  the  lung  may  be,  and  often  are,  accompanied  by  pleuritis ;  abscess  or  cellu- 
litis of  the  mediastinum;  malignant  tumors  of  the  mediastinum  and  lung; 
infected  bronchial  glands;  ulcerated  carcinoma  of  the  gullet;  inflammatoiy 
processes  of  the  peritoneum,  or  of  any  of  the  abdominal  viscera,  with  or  with- 
out an  abscess  which  perforates  the  diaphragm.  The  character  of  the  fluid 
exudate  may  be  serous,  sero-sanguinolent,  sero-purulent,  purulent,  or  putrid. 
The  recognition  in  the  exudate  of  bacteria  is  often  very  important  in  the  diag- 
nosis, treatment,  and  prognosis  of  the  case.  While  very  many  bacterial  forms 
have  been  found,  the  pneumococcus,  the  pyogenic  staphylococci  and  strepto- 
cocci, the  tubercle  bacillus,  and  various  saprophytic  forms,  are  those  which  give 
a  more  or  less  distinctive  character  to  the  disease.  It  often  happens  that  sev- 
eral forms  are  associated.  A  ^purely  serous  pleuritis — ^the  fluid  being  clear,  or 
nearly  so,  containing  few  cellular  elements,  and  sterile — seldom  requires  sui^- 
cal  treatment.  Many  of  the  cases  are  doubtless  tubercular.  It  is  believed  that 
the  poison  of  acute  articular  rheumatism,  or  even  exposure  to  cold  and  wet, 
may  act  as  an  exciting  cause.  The  fever  and  constitutional  disturbance  are 
moderate.  At  the  beginning  of  the  disease  there  is  usually  sharp  pain,  referred 
to  the  nipple  or  axilla,  increased  on  deep  inspiration.  As  the  effusion  increases 
the  pain  diminishes  or  disappears.  Cough  may  be  present  or  absent  The 
difficulty  in  respiration  varies  with  the  quantity  of  the  exudate.  The  disease 
often  gets  w^ell  by  absorption  of  the  fluid.  In  some  cases  a  serous  exudate  may 
be  present,  examination  of  which  may  show  the  presence  of  the  pneumococcus, 
or  of  pus-producing  organisms.  In  these  cases  the  effusion  may  later  become 
purulent.  Sometimes  aspiration  near  the  bottom  of  the  pleural  sac  may  with- 
draw sero-pus,  aspiration  at  higher  level  having  shown  the  presence  of  clear 
fluid. 

Empyema. — A  purulent  inflammation  of  the  pleura  may  originate  in  many 
ways,  some  of  which  have  lieen  indicated.  When  the  condition  follows  a  pneu- 
monia, a  wound  of  the  thorax,  perforation  of  a  tuberculous  cavity  into  the 
pleura,  a  purulent  mediastinitis,  or  perforation  of  a  carcinoma  of  the  esophagus, 
a  subphrenic  abscess,  or  a  purulent  peritonitis,  or  occurs  in  the  course  of  a 
severe  general  sepsis  or  pyemia,  the  cause  is  not  far  to  seek.  In  other  in- 
stances, the  existence  of  a  purulent  focus  which  cannot  be  located,  or  infection 
through  organisms  existent  in  the  blood,  may  be  offered  in  explanation.  The 
character  of  the  organisms  present  should  be  identified,  if  possible,  by  stained 
smears  of  the  pus  and  by  cultures.  For  the  purpose  of  obtaining  pus  fe 
examination,  a  sterile  hypodermic  syringe  and  a  long  needle  may  be  introduced 
in  the  fifth  or  sixth  space  in  the  axillary  line.     The  signs  and  symptoms  of 
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empyema  are  those  already  described  as  present  when  the  pleura  contains  free 
fluid,  to  which  are  added  the  symptoms  of  a  more  or  less  pronounced  sepsis. 
There  is  fever  and  prostration,  sometimes  a  chill,  loss  of  appetite,  rapid  emacia- 
tion, etc.  (See  Septic  Diseases.)  In  a  certain  nimiber  of  cases  of  pleuritic  eflfu- 
sion  of  the  purulent  variety,  rarely  in  the  sero-fibrinous  form,  and  nearly  always 
upon  the  left  side,  the  thoracic  wall  over  the  area  occupied  by  the  effusion  pul- 
sates synchronously  with  the  heart.  This  sign  may  also  be  present  as  an  exter- 
nal pulsation  in  empyema  necessitatis.  When  empyema  follows  pneumonia,  the 
signs  and  sjniptoms  usually  do  not  develop  until  some  days  after  the  fever 
of  the  pneumonia  has  subsided.  The  pneumococcus  is  found  in  the  pus,  some- 
times associated  with  pyogenic  forms. 

In  many  cases,  empyema  develops  from  a  preoxistent  sero-fibrinous  exudate ; 
in  these,  the  alteration  from  a  serous  to  a  purulent  exudate  may  be  gradual 
and  not  marked  by  any  sudden  change  in  the  character  of  the  physical  signs 
or  general  symptoms.  There  may  be  little  or  no  cough  or  pain.  The  patients, 
especially  children,  have  wider  daily  ranges  of  temperature,  they  become  weaker, 
markedly  anemic,  and  often  have  profuse  sweats.  In  children,  loud  bronchial 
breathing  over  the  fluid  is  not  uncommon.  The  empyema  caused  by  the  pus- 
producing  organisms  alone  occurs  from  wounds  of  the  pleura,  and  in  the  course 
of  severe  infectious  diseases;  pleuritis  complicating  scarlet  fever  and  typhoid 
fever  is  usually  purulent,  or  as  a  complication  of  general  or  local  septic  proc- 
esses of  any  sort.  Sometimes  by  direct  extension  through  the  diaphragm  from 
the  belly,  or  from  a  neighl)oring  purulent  focus  in  the  lung,  the  mediastinum, 
etc  Sometimes  as  a  metastatic  infection  through  the  blood  or  lymph  current. 
The  course  of  the  disease  is  apt  to  be  more  severe  and  dangerous  to  life  than 
is  the  case  with  pneumococcus  infections  of  the  pleura. 

Putrid  Empyema. — Putrid  empyema  occurs  when  ojien  wounds  of  the 
pleura,  notably  in  the  presence  of  hemothorax,  are  infected  with  saprophytes 
alone,  or  in  conjunction  with  pyogenic  organisms.  An  ulcerating  carcinoma  of 
the  gullet ;  an  abscess  or  gangrene  of  the  lung,  which  perforates  the  ])leura ; 
or  a  process  having  its  origin  in  traumatic  or  pathological  jK^rforation  of  the 
stomach  or  intestine,  may  result  in  this  form  of  empyema.  The  jnis  has  a  stink- 
ing putrid  quality.  The  constitutional  symptoms  are  those  of  combined 
sapremia  and  sepsis.     The  prognosis  is  grave. 

TuBERCUi-ous  Pleuritis. — Tul)erculous  pleuritis  occurs  as  the  result  of 
infection  of  the  pleura  from  tuberculous  foci  in  the  lung;  as  a  part  of  a  gen- 
eral miliary  tuberculosis;  as  an  infection  from  tuberculosis  of  the  ribs,  sternum, 
and  vertebra*.  The  effusion  may  be  serous,  sero-sanguinolent,  or  purulent. 
Pyopneumothorax  is  not  uncommon.  The  presence  of  blood  is  strongly  sug- 
Ifiwtive  of  tuberculosis  or  of  malignant  disease.  Tlie  recognition  of  tubercle 
bacilli  in  the  serous  and  sero-sanguinolent  cases  is  sometimes  easy,  sometimes 
difficult  If  they  are  not  found  by  th(»  persistent  use  of  the  centrifuge  and 
staining  and  examination  of  numerous  smears,  inoculation  of  guinea  pigs  may 

be  successful.     In  mixed  infections  by  tubercle  bacilli   and  pyogenic  organ- 
43 
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isms,  animal  inoculations  often  fail,  the  animals  frequently  dying  of  septic 
infection. 

Noninfectious  Effusions  in  the  Pleural  Cavity. — Hydrothorax. — The  dis- 
eases of  the  heart  and  kidneys  associated  with  profound  circulatory  disturb- 
ances, and  cachexias  of  various  kinds,  may  be  associated  with  watery  effusions 
in  the  pleural  cavity,  usually  bilateral..  They  are  seldom  treated  surgically. 
Tapping  and  aspiration  are  sometimes  of  temporary  benefit 

Hemothorax. — Aside  from  trauma,  hemothorax  may  occur  from  rup- 
tured aneurisms ;  or  ulceration  of  vessel  walls,  caused  by  the  pressure  of  for 
eign  bodies,  tuberculous,  cancerous,  or  other  ulceration.  The  signs  and  symp- 
toms have  been  described  under  Injuries  of  the  Thorax. 

Chylothorax. — Open  wounds  or  subcutaneous  lacerations  of  the  thoracic 
duct  in  the  chest  cavity,  and,  rarely,  ulceration  caused  by  malignant  tamors, 
may  permit  the  escape  and  accumulation  of  chyle  in  the  pleural  cavity.  The 
fluid  is  of  a  creamy  consistence  and  color,  contains  usually  sugar;  exhibits 
under  the  microscope  leucocytes  and  finely  divided  fat  drops.  It  is  to  be  dis- 
tinguished from  an  effusion,  somewhat  resembling  it,  present  in  some  cases  of 
tuberculous  pleuritis,  and  in  carcinoma  of  the  pleura  and  lung.  In  these  con- 
ditions the  fluid  is  of  a  milky  color,  thinner  than  chyle,  seldom  contains  more 
than  a  trace  of  sugar.  Under  the  microscope,  fat  drops,  degenerated  epithelial 
and  round  cells,  granular  material,  and  fragments  of  tumor  or  cheesy  material 
may  be  found. 

Tumors  of  the  Pleura. — Benign  tumors  of  the  pleura  have  been  observed- 
fibroma,  angioma,  osteoma.  Their  presence  is  not  likely  to  be  suspected 
unless  they  grow  to  a  large  size,  cause  dullness  on  percusion,  displacement  of 
the  heart,  etc.  A  needle  thrust  into  such  a  tumor  gives  a  sense  of  resistance 
much  greater  than  that  of  fluid  or  lung  tissue.  Of  the  primary  malignant 
tumors  of  the  pleura,  endothelial  cancer  is  the  most  frequent  The  pleura 
is  greatly  thickened,  there  is  dullness  on  percussion,  and  feeble  or  absent  breath- 
ing. Aspiration  may  withdraw  blood  or  chocolate-colored  blood-stained  fluid. 
Secondary  malignant  tumors  of  the  pleura,  sarcoma  and  carcinoma,  occur  witk 
great  frequency,  as  an  extension  by  continuity  of  structure,  or,  as  a  metastatic 
process,  in  cancer  or  sarcoma  of  the  mamma,  the  thyroid  gland,  the  lung,  the 
mediastinum,  the  liver,  stomach,  intestine,  and  elsewhere.  The  signs  and 
symptoms  are  not  apt  to  be  marked  until  the  intrathoracic  growth  has  attained 
some  size.  The  growth  may  consist  of  disseminated  nodules  or  of  massive 
infiltrations.  Early  symptoms  are  pleuritic  pains.  The  presence  of  an  acces- 
sible primary  growth,  or  a  history  of  its  removal,  together  with  rapidly  pro- 
gressive cachexia  and  absence  of  fever,  will  aid  the  diagnosis.  WTien  the 
tumor  has  reached  a  considerable  size,  dullness  or  flatness  on  percussion  and 
dyspnea  may  be  present.  Introduction  of  an  aspirating  needle  may  give  the 
sensation  that  the  needle  is  passing  through  a  solid  mass  of  tissue,  or  with- 
draw blood-stained  or  milky  fluid.  Fragments  of  tumor  cannot  usually  !« 
extracted  with  the  needle ;  but  a  sensation  of  solid  tumor  being  appreciated  by 
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the  needle,  a  harpoon  or  punch  may  be  used  to  remove  a  fragment  of  tissue, 
vhen  doubt  exists  as  to  the  diagnosis. 

EcHiNococcus  OF  THE  Pleura. — Echinoooccus  of  the  pleura  is  rare  as 
a  primary  condition,  more  common  as  an  invasion  by  continuity  of  structure  in 
echinoooccus  of  the  abdomen.  The  signs  are  those  of  a  tumor  in  the  thorax — 
limited  dullness  or  flatness.  Sometimes  a  distinctly  localized  bulging  has  been 
noted.  Puncture  may  reveal  the  characteristic  fluid  or  booklets.  (See  Echino- 
cocciis.) 

Actinomycosis  of  the  Pleura. — Actinomycosis  of  the  pleura  is  usually 
secondary  to  actinomycosis  of  the  lung.  Recognition  of  the  granules  in  the 
sputum  is  necessary  for  a  diagnosis,  unless  perforation  of  the  thoracic  wall 
occurs.     (See  Actinomycosis  of  the  Thoracic  Wall  and  Actinomycosis.) 

DISEASES  OF  THE  LUNG 

Diagnosis  of  the  Surgical  Diseases  of  the  Lung. — In  exceptional  cases  the 
following  affections  of  the  lungs  are  amenable  to  surgical  treatment  by  opera- 
tion: Abscess  of  the  lung;  gangrene  of  the  lung;  bronchiectasis;  circum- 
scribed areas  of  tuberculosis;  echinococcus ;  actinomycosis;  tumors  of  the 
long.  Conditions  favoring  such  a  possibility  are:  (1)  Localization  of  the  dis- 
ease in  a  circumscribed  portion  of  lung  tissue  adjacent  to  the  thoracic  wall  and 
in  an  accessible  locality.  (2)  Adhesions  between  the  affected  portion  of  lung 
and  the  thoracic  wall.  While  in  many  cases  no  absolute  knowledge  that  such 
conditions  exist  is  obtainable  before  opening  the  pleura,  yet  adherent  lung  is 
probable  if  the  disease  is  of  long  duration ;  if  the  affected  portion  of  the  chest 
is  immobile;  if  the  intercostal  spaces  are  depressed;  if  the  costal  pleura  is 
found  edematous,  inflamed,  and  thickened.  If  the  process  has  already  invaded 
the  soft  parts  of  the  thoracic  wall,  adhesion  of  lung  at  that  point  may  be 
assnmed.  It  is  believed  by  many  surgeons  that  the  introduction  of  a  trocar 
or  aspirating  needle  through  the  unopened  costal  pleura  in  supposed  pyogenic 
diseases  of  the  lung  is  dangerous,  since  the  lung  tissue  is  so  elastic  that  such 
in  instrument  penetrates  it  with  difficulty.  If  the  adhesions  are  soft,  the  lung 
may  be  pushed  bodily  away  and  at  the  same  time  infectious  material  may  be 
permitted  to  escape  into  the  pleural  cavity.  The  advantage  of  such  introduc- 
tion is  that,  if  the  lung  is  firmly  adherent,  the  needle,  after  its  introduction, 
wrill  not  move  during  respiration.  Adhesion  is  thereby  demonstrated.  In  any 
Jvent,  it  is  probably  safer  to  imite  the  lung  and  costal  pleura  by  a  series  of 
Josely  applied  interrupted  catgut  or  silk  sutures  before  incising  the  costal 
pleura.  The  lung  once  fixed,  the  costal  pleura  may  be  incised,  and  the  lung 
aplored  with  suitable  trocars  or  needles.  Palpation  of  the  lung  through  the 
mopened  costal  pleura  stripped  widely  from  the  ribs  is  more  dangerous  and 
688  satisfactory. 

Abfcess  of  the  Lung. — Abscess  of  the  lung  may  follow  wounds  of  the  lung — 
tab  and  gunshot ;  pneumonias  of  various  kinds ;  empyema ;  aspiration  of  for- 
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eign  bodies  into  the  lungs ;  septic  processes  in  the  neighboring  or  in  the  i 
inal  viscera  (liver,  intestine,  vermiform  appendix,  peritoneum)  by  direct  ex- 
tension or  through  the  lymph  channels ;  metastatic  abscesses  in  pyemia,  usually 
multiple.  The  pneumococcus,  the  pyogenic  cocci,  staphylococci,  streptococci, 
colon  bacilli,  etc.,  may  be  the  exciting  organisms.  Immediately  following  a 
pneumonia,  or  one  or  other  of  the  conditions  mentioned,  the  diagnosis  of 
abscess  of  the  lung  depends  upon  the  following  symptoms  and  signs.  In  the 
presence  of  septic  fever,  more  or  less  marked,  the  patient,  during  a  fit  of 
coughing,  expectorates  a  considerable  quantity  of  pure  pus.  The  pus  is  usu- 
ally thick  and  creamy,  and  has  a  sweet,  sickening  odor,  but  is  not  putrid. 
It  may  be  yellow,  green,  brown,  chocolate-colored,  prune-  or  plum-juice  colored 
Under  the  microscope,  in  addition  to  pus  cells — ^usually  in  a  state  of  fatty 
degeneration — and  fat  drops,  there  are  found  abundant  hematoidin  crystals, 
and  shreds  of  fibrous  and  elastic  tissue  originating  from  the  walls  of  the  pul- 
monary alveoli,  sometimes  containing  pigment ;  these  fragments  may  be  so 
large  that  the  form  of  the  alveoli  is  more  or  less  evident.  Numerous  bacteria, 
to  be  identified  by  staining  and  cultures,  sometimes  fat  and  cholesterin  crys- 
tals. The  hematoidin  crystals  consist  of  ruby-red,  orange-colored,  or  dark- 
brown  rhombic  plates,  and  of  needles  or  bundles  of  needles.  Sometimes  por 
tions  of  such  crystals  may  exist  as  granules  in  the  pus  cells.  The  charaderidic 
feature  is  the  occurrence  of  such  crystals  free  in  the  pus. 

The  physical  signs  of  abscess  of  the  lung  are  those  of  consolidation  of  the 
lung.  If,  after  a  large  quantity  of  pus  has  been  expectorated,  the  previously 
dull  or  flat  area  becomes  tympanitic,  it  indicates  that  an  abscess  has  burst 
into  a  bronchus,  and  that  its  contents  have  been  expectorated.  A  repetition  of 
this  series  of  events  still  further  confirms  the  diagnosis.  A  frequent  concomi- 
tant is  empyema.  In  the  given  case  it  may  be  impossible  to  tell  whether  an 
abscess  of  the  lung  or  an  empyema  with  perforation  of  a  bronchus  is  present 
Absence  of,  or  but  few,  elastic  fibers  in  the  pus  would  favor  the  latter  con- 
dition. The  presence  of  tubercle  bacilli  points  to  the  formation  of  a  tuber 
culous  cavity  rather  than  a  true  abscess.  It  is  to  be  borne  in  mind  that  tube^ 
culous  cavities  more  commonly  form  near  the  apex  of  the  lung,  while  abscesses 
are  more  frequent  near  the  base.  A  putrid  odor  indicates  gangrene;  entire 
absence  of  elastic  fibers  indicates,  with  a  suitable  history,  bronchiectasis. 
The  X-rays,  both  the  fluoroscope  and  radiographs,  are  capable  of  furnishing 
valuable  aid  in  the  diagnosis  of  abscess  of  the  lung.  A  tube  of  slight  resistance 
giving  the  greatest  possible  differentiation  of  densities  should  be  used.  If  the 
abscess  is  full  of  pus,  a  dark  shadow  will  be  shown  on  the  fluoroscope  and  a 
light  area  on  the  X-ray  negative.  If  the  abscess  cavity  is  empty,  the  condi- 
tions will  be  reversed. 

Gangrene  of  the  Lung. — Putrid  necrosis  of  lung  tissue  may  take  place  in 
a  previously  healthy  organ  or  in  one  already  the  seat  of  disease.  The  condi- 
tion may  be  circumscribed  or  diffuse.  Predisposing  causes  are  diabetes,  chronic 
alcoholism,  debility  from  old  age,  infectious  diseases,  or  cachexias  of  various 
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kinds.  The  disease  is  raore  common  in  men  than  in  women,  and  occurs  in 
the  right  lung  more  often  than  the  left.  In  the  diffuse  form  an  entire  lobe, 
or  more,  may  be  involved.  Various  forms  of  saprophytic  bacteria  associated 
with  pyogenic  staphylococci  are  regularly  present,  together  with  a  form  resem- 
bling leptothrix  buccalis,  to  which  the  name  leptothrix  pulmonis  has  been  given. 
The  determining  conditions  are,  in  a  large  proportion  of  cases,  ordinary  croup- 
ous pneumonia ;  and  the  aspiration  of  foreign  bodies  into  the  bronchi.  Such 
bodies  may  be  corpora  aliena  of  any  description  accidentally  aspirated,  or  por- 
tions of  broken-down  tumor  tissue  from  careinomata,  situated  in  the  upper  air 
passages.  Further,  necrotic  tissue  or  pus  from  abscesses  or  suppurative  proc- 
esses of  mucous  membrane  (middle-ear  disease  through  the  Eustachian  tube 
into  the  pharynx,  diphtheria,  etc.).  Putrid  decomi)osition  of  the  contents  of 
a  tuberculous  cavity  or  bronchiectasis  may  invade  the  walls  of  the  cavity  in 
the  lung  with  the  production  of  gangrene.  Suppurative  or  gangrenous  proc- 
esses of  the  gullet  (carcinoma),  bronchial  glands,  mediastinum,  abdominal 
organs,  which  invade  the  lung.  Metastatic  infection  from  distant  organs,  gan- 
grenous ulcers  of  soft  parts  or  of  bone,  giving  rise  to  septic  emboli  and  thrombi 
which  lodge  in  the  lung,  producing  an  infected  infarct.  Earely,  simple  em- 
bolism of  the  pulmonary  artery.  Infected  wounds  of  the  lung — contused  and 
lacerated,  as  from  broken  ribs,  stab  and  gunshot  wounds. 

Constitutional  Symptoms  of  Gangrene  of  tjie  Lung. — The  constitu- 
tional symptoms  of  gangrene  of  the  lung  are  those  of  mixed  sapremic  and 
pyogenic  intoxication,  often  of  a  rapidly  fatal  character,  sometimes  more 
chronic.  The  fever  shows  marked  exacerbations ;  there  are  often  chills,  sweat- 
ing, and  diarrhea ;  absolute  loss  of  appetite,  etc.  The  local  signs  in  the  lung 
are,  at  first,  those  of  consolidation,  more  or  less  marked,  impossible  to  detect 
if  the  gangrenous  areas  are  small  and  disseminated.  When  the  dead  tissue  has 
softened,  coarse  moist  rales  and  amphoric  breathing  are  present  over  the 
affected  area.  By  far  the  most  characteristic  diagnostic  sign  of  gangrene  of 
the  lung  is  the  sputum.  The  patient  coughs  up  daily  a  large  amount  (200  to 
600  c.c.)  of  putrid,  stinking  material;  the  odor  is  that  of  carrion,  and  has  been 
likened  to  the  burned  horns  or  hoofs  of  animals.  The  breath  is  also  horribly 
offensive  in  most  cases.  The  color  of  the  sputum  is  gray,  green,  dirty  greenish- 
brown,  or  may  contain  streaks  of  recent  blood.  Upon  standing,  the  sputum 
8oon  separates  into  three  layers :  The  uppermost  layer  is  foamy,  muco-purulent, 
dirty-green  or  brown  in  color,  and  contains  little  masses  of  coherent  muco-pus. 
The  middle  is  watery,  partly  clear  or  cloudy;  little  shreds  and  tags  hang 
down  into  it  from  the  upper  layer.  The  third  layer  consists  of  pus,  containing 
much  black  or  green  broken-down  lung  tissue,  in  shreds  and  small  masses,  often 
recognizable  as  containing  elastic  fibers  under  the  microscope.  Small,  partly 
decomposed  blood  clots;  further,  larger  or  smaller  semisolid  "  Dittrich's 
plugs,"  as  large  as  a  pea  or  bean,  of  a  yellow  or  green  color,  consisting 
of  granular  detritus,  bacteria  of  various  kinds,  fat  crystals,  and  pigment 
granules.      The  diflFerential  diagnosis  from  the  sputum  of  putrid   bronchitis 


662  THE   THORAX 

is  to  be  made  by  the  absence  of  fragments  of  lung  tissue  in  this  latter 
condition. 

Traube  distinguished  three  conditions  necessary  for  a  diagnosis  of  gangrene 
of  the  lung:  (1)  The  physical  signs  observed  from  day  to  day,  indicating  the 
rapid  formation  of  a  cavity  in  the  lung;  (2)  the  characteristic  sputum  con- 
taining elastic  fibers;  (3)  the  presence  of  Dittrich's  plugs.  The  complications 
of  gangrene  of  the  lung  are  pyemia ;  perforation  of  the  gangrenous  cavity  into 
the  pleura  (with  putrid  pyopneumothorax),  mediastinum,  abdomen;  adhesion 
to  and  perforation  of  the  chest  wall,  with  the  formation  of  an  emphysematous 
gangrenous  process  of  the  thoracic  wall,  abscess  of  the  brain,  and  hemoptysis. 
If  the  gangrenous  area  is  small,  and  does  not  empty  itself  into  a  bronchus,  so 
that  the  characteristic  expectoration  and  odor  are  absent,  the  diagnosis  cannot 
be  made.  The  prognosis  of  the  disease  is  so  unfavorable  that  operative  treat- 
ment is  justifiable  when  any  hope  exists  of  reaching,  opening,  and  draining 
the  focus.  In  order  to  succeed,  the  operation  should  be  done  as  soon  after  the 
diagnosis  is  made  as  possible. 

Bronchiectasis. — Sacculated  dilatations  of  the  bronchi  only  can  be  treated 
surgically,  other  forms  cannot.  (For  the  pathology,  see  works  on  general 
medicine.) 

Symptoms. — There  is  a  history  of  chronic  bronchitis;  sooner  or  later  cha^ 
acteristic  symptoms  appear.  The  patients  are  subject  to  periodic  attacks  of 
violent  coughing,  which  may  occur  one  or  several  times  during  the  day,  often 
in  the  morning.  The  coughing  results  in  the  expectoration  of  a  large  quan- 
tity of  pus  or  muco-pus,  amounting  in  some  cases  to  a  pint  or  more.  The 
sputum  may  or  may  not  have  a  stinking  or  a  putrid  odor;  on  standing  it  sepa- 
rates into  an  upper  clear  watery  layer,  and  a  lower  layer  of  pus,  bacteria,  and 
detritus,  fat,  etc.  Blood  may  be  present  in  greater  or  less  quantity.  Hemo^ 
rhages  are  not  very  rare.  Fever  is  due  only  to  complications.  The  general 
health  suffers,  the  patients  have  chronic  cyanosis,  the  fingers  become  clubbed, 
the  nails  curved.  Associated  interstitial  pneumonia  and  contraction  of  the  lung 
causes  depressions  in  the  chest  and  deformity  of  the  spine.  Emphysema  of 
the  other  lung  is  common.  Infection  of  the  lung  surrounding  the  cavity  may 
lead  to  abscess  and  gangrene.  Amyloid  degeneration  of  the  liver  and  kidneys 
may  occur.  The  physical  signs  are  sometimes  clearly  defined,  sometimes  not 
In  typical  cases  dullness  alternates  with  tympanitic  or  cracked-pot  resonance, 
according  as  the  cavity  is  filled  or  empty.  Auscultation  may  give  amphoric 
or  bronchial  breathing.  Rales  will  be  present  or  absent,  according  to  the  con- 
tents of  the  cavity.  If  the  presence  of  a  single  suitably  placed  cavity  can  be 
assumed,  its  operative  drainage,  or  resection  of  a  portion  of  lung  has,  in  some 
cases,  relieved  the  symptoms  and  improved  the  general  condition. 

Tuberculosis  of  the  Lungs. — The  surgery  of  tuberculosis  of  the  lung  has 
hitherto  been  confined  to  resection  of  circumscribed  portions  of  lung  tissue  in 
cases  where  the  disease  w^as  confined  to  the  apex  and  to  the  drainage  of  tubo^ 
culous  cavities.     (For  the  diagnosis  of  tuberculosis  of  the  lungs  the  reader  is 
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referred  to  works  on  general  medicine.)  The  fact  that  in  a  few  cases  reseo- 
tion  of  a  tuberculous  focus  of  lung  has  resulted  in  cure,  is  encouraging,  but  it 
must  always  be  difficult  to  know  when  such  a  focus  is  solitary.  The  drainage 
of  tuberculous  lung  cavities  as  a  palliative  measure  may  be  justifiable  if  the 
retention  of  its  contents  is  a  serious  element  in  the  case. 

EchinococcuB  of  the  Lung. — Echinococcus  is  rare  in  America.  In  those 
countries  where  the  disease  is  common,  the  lung  is,  next  to  the  liver,  its  most 
frequent  site.  Out  of  one  hundred  and  seventy-six  cases  collected  by  Madelung, 
it  occurred  nineteen  times  in  the  lung.  The  signs  and  symptoms  are  readily 
mistaken  for  those  of  phthisis;  sometimes  for  tumor  of  the  lung,  with  effusion 
into  the  pleura,  or  for  ordinary  pleuritic  effusion.  There  is  cough  with  muco- 
purulent sputum,  from  time  to  time  tinged  with  blood,  pain  in  the  chest,  loss 
of  flesh  and  strength,  dyspnea  from  pressure.  If  the  cyst  is  large  there  may 
be  bulging  of  the  chest  wall.  Percussion  gives  flatness  over  the  cyst,  and 
auscultation,  absence  of  breathing  or  feeble  bronchial  breathing;  the  line  of 
flatness  may  be  irregular.  If  the  tumor  bursts  into  a  bronchus,  the  patient 
may  choke  to  death,  or  expectorate  clear  watery  fluid  and  booklets,  from  which 
the  diagnosis  can  be  made.  Cure  has  followed  from  shriveling  of  the  cyst; 
in  other  cases  abscess  or  gangrene  of  the  lung.  If  the  thoracic  wall  is  per- 
forated, cysts  may  be  discharged  through  an  opening  in  the  skin.  Rupture 
into  the  pleura  may  give  rise  to  pyopneumothorax  if  the  rupture  communi- 
cates with  a  bronchus.  In  general,  the  picture  closely  resembles  that  of  phthisis 
without  the  presence  of  bacilli.  Puncture  of  the  cyst  with  an  aspirating  needle 
withdraws  clear  watery  fluid  containing  but  little  albumen  and  a  notable  quan- 
tity of  sodium  chlorid ;  in  some  cases  booklets  are  discoverable.  The  diagno- 
sis has  rarely  been  made  until  characteristic  elements  have  either  been  dis- 
charged externally  through  the  skin  or  coughed  up.  X-ray  examination  would 
very  probably  show  a  definite  shadow,  but  its  nature  would  be  imknown. 

Actinomycosis  of  the  Lung. — (For  the  diagnosis,  see  Actinomycosis.)  Hith- 
erto surgical  treatment  has  availed  but  little. 

Tumors  of  the  Lung. — Carcinoma  of  the  Lung. — Primary  cancer  is  rather 
•are.  Secondary  cancer  is  very  common.  Primary  growths  are  confined  to 
»ne  lung,  and  are  solitary.  Secondary  tumors  usually  involve  both  lungs,  and 
re  multiple  and  disseminated.  Primarily,  both  cylinder-celled  and  squamous 
arcinoma  occur;  the  former  is  more  common.  The  diagnosis  of  the  sec- 
ndary  forms  is  usually  plain.  The  occurrence  of  pulmonary  disease  follow- 
ag  the  removal  of  a  cancer  of  the  breast,  the  rectum,  the  stomach,  etc.,  is 
Iways  suggestive.  The  diagnosis  of  primary  cancer,  on  the  other  hand,  is 
iflicult  or  impossible  at  a  time  when  operative  removal  can  be  of  real  value, 
'he  disease  occurs  in  advanced  life.  If  the  tumor  has  a  central  location,  and 
$  covered  by  a  layer  of  healthy  lung  tissue,  no  symptom  may  occur  until  it 
as  reached  a  large  size.  If  the  tumor  is  superficial,  the  signs  are  those  of 
circumscribed  area  of  consolidated  lung.  There  is  bronchitis,  sometimes 
ith  "  prune-juice  "  expectoration ;  pain  in  the  side,  loss  of  flesh  and  strength. 
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There  may  be  pleuritic  effusion,  and  in  a  moderate  number  of  cases  such  effu- 
sion may  contain  blood  or  numerous  cells,  or  groups  of  cells  of  various  shapes 
and  sizes  with  large  nuclei.  The  occurrence  of  effusion  is  the  exception  rather 
than  the  rule.  Firm  adhesion  to  the  costal  pleura  is  more  commonly  present. 
Expectoration  of  tumor  cells  or  tumor  masses  renders  the  diagnosis  certain. 
Hemoptysis  is  not  uncommon.  The  use  of  a  punch  to  obtain  a  portion  of  tissue 
for  examination  is  rather  dangerous  on  account  of  bleeding.  The  subsequent 
history  is  that  of  intrathoracic  pressure  and  rapidly  progressive  cachexia.  Sec- 
ondary involvement  of  supraclavicular  glands  aids  in  the  diagnosis.  The 
physical  signs  of  consolidated  lung  continue  to  spread  as  the  disease  advances. 
Operation  has  not  as  yet  been  of  benefit  in  primary  carcinoma  of  the  lung. 

Sarcoma  of  the  Lung. — Sarcoma  of  the  lung  is  exceedingly  common  as  a 
secondary  growth.  In  such  cases  the  diagnosis  is  not  difficult.  Primary  sar- 
comata are  more  rare  than  carcinomata.  Lympho-sarcoma  appears  to  be  the 
most  connnon  form.  The  disease  occurs  as  a  diffuse  process  originating  in  the 
lymphoid  tissue  of  the  lung  in  the  form  of  disseminated  nodules  and  areas  of 
tumor  tissue  following  the  course  of  the  lymph  vessels  of  the  bronchi.  Tlie 
disease  is  characterized  by  a  rather  slow  growth  and  by  the  formation  of  sec- 
ondary tumors,  by  direct  extension,  and  by  metastasis  in  the  abdominal  organs. 
This  form  occurs  with  peculiar  frequency  among  the  workers  in  the  cobalt 
mines  of  Schneeberg,  and  affects  especially  the  men  who  have  worked  contin- 
uously for  years  inhaling  the  irritating  dust  of  the  mines.  The  tumors  often 
reach  a  very  large  size  before  death  occurs.  Spindle-celled,  giant-celled,  and 
mixed  forms  of  sarcoma  are  less  common,  and  occur  as  single  nodular  tumors 
of  the  lung.  The  signs  and  symptoms  of  sarcoma  of  the  lung  do  not  materially 
differ  from  those  of  carcinoma.  Stridulous  breathing  is  said  to  be  more  com- 
mon in  sarcoma.  Breaking  down  of  tumor  tissue  and  expectoration  of  tumor 
cells  or  masses  is  not  likely  to  occur  in  sarcoma.  Generalized  metastasis  is  more 
common  in  sarcoma  than  in  carcinoma.  The  massive  tumors  are  easily  recog- 
nizable by  means  of  the  X-rays.  Death  occurs  from  pressure  on  the  heart, 
the  i-ecurrent  nerves,  the  trachea,  from  exhaustion,  gangrene  of  the  lung,  pneu- 
monia, or  fatal  metastasis,  as  in  the  brain. 

Benign  Tumors  of  the  Lung. — Various  forms  of  benign  tumors  have 
been  observed  from  time  to  time  in  the  lung.  Lipoma,  fibroma,  enchondroma, 
osteoma,  dermoid  cysts,  endothelioma — the  last  usually  secondary  to  endo- 
thelioma of  the  pleura.  They  are  to  be  regarded  as  pathological  curiosities.  If 
large,  they  may  cause  dyspnea  or  other  pressure  symptoms.  Dermoids  have 
been  known  to  burst  into  the  bronchus  with  the  expectoration  of  hair.  There 
is  no  means  at  present  whereby  a  definite  differential  diagnosis  can  be  made. 

THE  MEDIASTINUM 

A  few  cases  of  primary  suppuration  in  the  mediastinum  have  been  ob- 
served.    In  most  cases  infection  has  been  due  to  woimds  and  to  extension  of 
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ipuration  processes  from  neighboring  structures — the  neck,  the  larynx,  the 
ehea,  the  pharynx,  the  esophagus,  the  vertebra?,  the  pleura,  the  pericardium, 

lungs,  and  the  bronchial  glands.  (See  the  Connective-tissue  Planes  of  the 
ck  and  Inflammations  of  the  Neck.)      Also  from   infectious  processes  of 

ribs  and  sternum;  not  infrequently  from  the  ulceration  of  foreign  bodies 
the  trachea  and  esophagus  or  to  ulceration  of  a  carcinoma  of  the  gullet  and 
a  metastatic  process  in  acute  infectious  diseases.      The  inflammations  of 

mediastinum  may  be  acute  or  chronic. 

Acute  Suppurative  Mediastinitis. — The  most  marked  symptom  is  pain, 
erred  to  a  point  behind  the  sternum,  sometimes  radiating  into  the  shoulders ; 
pain  in  the  back,  which  may  follow  the  course  of  the  intercostal  nerves, 
ndemess  over  the  sternum  indicates  rather  that  the  focus  is  in  the  anterior 
•tions  of  the  mediastinum;  much  pain  referred  to  the  back,  that  the  tissues 
front  of  the  spine  are  involved.  The  original  focus,  if  that  be  known,  may 
nt  to  the  seat  of  the  pus. 

Fever. — The  fever,  prostration,  and  other  symptoms  of  acute  sepsis  are 
«ent 

Pressure  Symptoms. — Dyspnea,  a  sense  of  oppression  in  the  chest,  a  rapid, 
egular  heart  action — in  some  cases  a  pulsus  paradoxus,  which  grows  feeble 
intermits  during  inspiration — develop  and  increase  in  severity  as  the  pus 
umulates  and  spreads.  The  abscess  may  point  between  the  ribs  in  front, 
in  the  supraclavicular  triangle  of  the  neck;  and  a  guide  for  incision  may 
is  be  obtained.  In  other  instances  the  pus  may  rupture  into  the  trachea, 
•icardium,  or  pleura.  Aspirating  needles  may  be  introduced  in  suspected 
70ns.  In  most  cases  the  situation  of  the  original  focus  will  determine 
ether  the  opening  is  to  be  made  in  front  or  posteriorly,  alongside  the  spinal 
tebra?. 

Chronic  Mediastinitis. — Chronic  mediastinitis  runs  a  less  stormy  course, 
e  pain  is  less  severe,  the  constitutional  symptoms  less  marked ;  fever  may 
absent.  The  origin  of  chronic  mediasinitis  is  often  in  carious  tuberculous 
8  or  sternum,  sometimes  in  tuberculous  bronchial  glands.  Pressure  symp- 
Qs  may  be  present,  as  in  acute  cases. 

TnmoTB  of  the  Mediastinum. — Primary  tumors  of  the  mediastinum,  whether 
lign  or  malignant,  are  comparatively  rare.  Secondary  tumors  are  sufficiently 
omon,  due  to  extension  from  neighboring  structures — esophagus,  lungs,  pleu- 

stemum,  ribs,  thyroid  gland.  The  benign  tumors  produce  symptoms  by 
»sure,  the  malignant  tumors  by  pressure  and  by  the  invasion  and  destruction 

surrounding  tissues.  The  following  primary  benign  tumors  have  been 
;er\'ed  in  small  numbers:  lipoma,  fibroma,  dermoids,  echinococcus,  retro- 
mal  goiter.  The  retrosternal  glandular  masses  common  in  Hodgkin's  dis- 
e  produce  the  symptoms  of  mediastinal  tumors.  Both  carcinoma  and  sar- 
na  may  originate  in  the  mediastinum ;  they  are  more  numerous  than  the 
lign  growths;  they  are  believed  to  originate  especially  in  the  remains  of 

thymus,  in  the  bronchial  glands  and  the  walls  of  the  bronchi. 


vocal  cords  observable  by  larjTigoscopy ;  paralysis  of  the  diaphragm,  by  pre 
on  the  phrenic;  a  slow  pul^e^  by  irritation  of  the  vagi ;  a  rapid  pulse,  hv  pgfi 
ysis  of  the  same;  precordial  distress  and  irregular  heart  action,  by  pressn 
on  the  heart;  dysphagia,  by  pressure  on  the  esophagus.  As  the  tumor  gm' 
larger,  bulging  and  deformity  of  the  thoracic  wall  may  oecnir*  The  rum 
may  grow  between  the  ribs  and  appear  externally  or^  if  malignant,  infillM 
and  destroy  these  bones  and  appear  beneath  the  skin.  The  veins  of  the  it^ 
of  the  chest  and  back  may  be  dilated.    There  may  be  localized  areas  of  ed 
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:uraor  may  appear  in  the  supraclavicular  fossa  or  epistemal  region.  The 
?tt  may  become  adherent  to  the  growth,  if  it  be  malignant,  and  the  larynx 
no  longer  moves  during  the  act  of  swallowing.  The  lymph  nodes  at  the 
>f  the  neck  and  in  the  axilla  become  enlarged  in  malignant  cases.  After 
nnor  has  perforated  the  thoracic  wall  it  may  pulsate;  such  pulsation  may 
le  to  its  own  vascularity  or  to  transmitted  pulsation  from  the  heart  or 
A  differential  diagnosis  from  aneurism  may  be  difficult.  Evidences 
Ivular  or  other  heart  lesion  would  favor  aneurism ;  marked  displacement  of 
pex  beat,  a  tumor.  The  X-rays  would  show  a  more  or  less  centrally 
il  shadow  if  the  tumor  were  of  considerable  size. 

he  benign  tumors  may  exist  for  a  long  period  without  destroying  life. 
nalignant  tumors,  by  their  more  rapid  and  destructive  growth,  run  a  much 
?r  course.  The  secondary  tumors  of  the  mediastinum  produce  the  same 
toms  as  the  primary.  They  are,  of  course,  all  uuilignant;  among  them 
be  included  the  glands  of  Hodgkin's  disease,  carcinoma  following  cancer 
■i  mamma,  and  involvement  of  the  mediastinum  by  tumors  of  the  lung  and 
a.  Gummata,  producing  symptoms  of  tumor  in  the  mediastinum,  have 
observed. 

AHEXTRISM  OF  THE  AORTA 

side  from  ordinary  methods  of  examination  lying  entirely  in  the  field  of 
Qal  medicine,  the  X-rays  are  a  valuable  aid  in  diagnosis.  Very  good 
res  of  aortic  aneurisms  can  be  obtained,  and  the  shadows  cast  on  the 
)Scope  are  often  distinct. 

DISEASES  OF  THE  PERICARDIUM 

ffusions  into  the  pericardium  may  be  serous,  purulent,  or  bloody.  (For 
fusions  due  to  trauma,  see  Injuries  of  the  Pericardium.)  Simple  serous 
ons  occur  from  profound  circulatory  disturbances  (cardiac  and  renal  dis- 
.  Acute  inflammatory  eflFusions  may  be  serous,  sero-fibrinous,  or  i)urulcnt. 
occur  as  complications  of  infectious  diseases — pneumonia,  typhoid  fever, 
articular  rheumatism,  etc.  Many  are  tubercular,  and  run  a  more  chronic 
?.  (For  further  details,  see  works  on  general  medicine.)  When  the 
^n  is  excessive,  or  purulent,  the  condition  may  l)c  treated  surgically  with 
benefit.  The  signs  and  symptoms  rendering  surgical  interference  desira- 
•e  dyspnea;  serious  interference  with  the  action  of  the  heart,  as  already 
ed  under  Injuries  of  the  Pericardium ;  marked  increase  of  heart  dull- 
the  presence  of  pus,  or  of  pyogenic  germs,  or  tlie  pneumococcus  in  the 
>n,  as  determined  by  hvpoderniic  puncture.  As  in  pleuritic  eflFusions, 
I  at  first  serous  may  subsequently  become  ]uirulent.  When  the  eflFusion 
ns  micro-organisms,  free  drainage  is  much  to  be  preferred  to  puncture. 


CHAPTER   XXII 
THE  BREAST 

ANATOMICAL  Aim  PHYSIOLOGICAL  CONSIDERATIONS 

(Partly  adapted  from  Merkel) 

The  mammary  gland  reaches  its  full  development  only  in  the  female.  In 
well-developed  virgins  the  breast  extends  upon  the  thorax  from  the  third  to  the 
sixth  rib,  rarely  lower,  resting  upon,  and  to  a  great  extent  covering,  the  pec- 
toralis  major  muscle.  The  contour  of  a  perfect  breast,  as  viewed  from  an 
artistic  standpoint,  shows  no  fold  at  its  lower  border,  and  is  nearly  hemi- 
spherical; commonly,  gravity  causes  the  lower  half  to  be  fuller  and  rounder 
than  the  upper.  The  nipple  is  directed  a  little  outward  in  the  virgin.  During 
menstruation  the  breast  usually  increases  in  size;  at  this  time  the  gland  may 
be  a  little  tender;  a  subjective  sensation  of  fullness  is  present  A  moderate 
asymmetry  in  the  size  of  the  two  breasts  is  not  uncommon.  In  females  who  are 
poorly  nourished  or  overfat,  the  breasts  are  often  notably  pendant  This  is 
almost  invariably  the  case  after  a  woman  has  borne  a  child.  The  breast  does 
not  regain  its  firm  consistence  and  rounded  shape,  but  remains  more  or  less 
pendant  and  flabby. 

The  skin  of  the  breast  is  thin  and  smooth ;  subcutaneous  veins  are  often 
visible.  After  pregnancy,  linese  albicantes,  such  as  occur  upon  the  abdomen, 
are  often  to  be  observed.  The  skin  of  the  breast  is  movable  over  the  underly- 
ing gland,  but  during  lactation  it  can  no  longer  be  raised  into  folds.  The 
mobility  of  the  skin  is  important  from  a  diagnostic  point  of  view.  It  is  early 
lost  in  malignant  tumors  of  the  breast,  as  will  be  noted  later.  Normally  the 
breast  is  quite  movable  on  the  pectoralis  beneath,  the  fascial  attachments  being 
less  firm  than  those  to  the  skin.  The  skin  of  the  nipple  and  areola  is  not 
smooth,  but  quite  uneven,  rough,  and  ridged.  At  the  apex  of  the  nipple  are  the 
minute  orifices  of  fifteen  to  twenty  milk  ducts.  The  areola  contains  numerous 
sebaceous  and  sweat  glands.  The  sebaceous  glands  produce  little  prominences 
on  the  surface.  The  color  of  the  nipple  and  areola  is  pink  and  red  in  blondes 
and  brown  in  brunettes.  This  pigmentation  is  increased  during  pregnancy  and 
lactation,  and  is  permanent.  The  skin  of  the  nipple  and  areola  is  thin  and 
delicate ;  nursing  easily  causes  excoriations  and  fissures,  through  which  infec- 
tion often  takes  place,  with  the  production  of  abscess,  ervsipelas,  etc  The 
668 


ANATOMICAL  AND  PHYSIOLOGICAL  CONSIDERATIONS         669 

lipple  is  permanently  increased  in  size  by  lactation.  During  pregnancy  from 
ive  to  fifteen  accessory  milk  glands  are  developed  in  the  skin  of  the  areola ; 
hey  form  small,  rounded  or  flat  prominences  in  the  skin,  easily  recognized 
ilontgomery's  glands).  The  nipple  and  areola  contain  numerous  unstriped 
Quscle  fibers;  upon  mechanical  irritation,  such  as  nursing  or  other,  these 
ibers  contract  and  cause  the  nipple  to  become  longer  and  more  prominent. 
The  mammary  gland  is  embedded  in  the  subcutaneous  fat  of  the  breast.  Mor- 
Aologically  the  gland  is  derived  from  the  skin,  and  probably  represents  a  con- 
;eries  of  sebaceous  glands.  The  gland  in  well-nourished  virgins  is  separated 
rom  the  pectoralis  muscle  by  a  considerable  layer  of  fat. 

The  virgin  breast  is  in  reality  largely  composed  of  fat,  the  gland  itself  being 
[iiite  small  and  extending  only  a  little  way  beyond  the  border  of  the  areola. 
ts  shape  is  somewhat  irregular;  sometimes  the  bulk  of  the  gland  lies  be- 
ow  the  nipple  and  tapers  off  above.  The  milk  duets  divide  dichotomously, 
ind  the  ultimate  branches  end  in  areas  of  still  imperfectly  developed  gland 
issue.  The  ducts  and  lobules  remain  distinct  and  do  not  anastomose  one  with 
mother.  The  ultimate  branches  are  surrounded  by  a  considerable  quantity 
)l  firm  connective  tissue  rich  in  nuclei,  having  a  hyaline  appearance,  and 
lifferent  in  character  from  the  fibrous  supporting  stroma  between  the  lobules. 
)n  section  the  gland  looks  like  firm  homogeneous  connective  tissue,  which  fades 
>ff  into  the  surrounding  structures;  separate  lobules  cannot  be  distinguished 
rith  the  naked  eye.  On  the  anterior  surface  of  the  gland  numerous  bundles 
md  planes  of  connective  tissue  pass,  to  be  attached  to  the  skin,  the  spaces 
•etween  them  being  filled  with  fat;  beneath  the  areola  there  is  no  fat. 

Pregnancy  causes  the  gland  to  develop  its  full  functional  activity.  The 
rue  secreting  acini  increase  in  size  and  number.  The  milk  ducts  dilate,  and 
efore  their  entrance  into  the  nipple  considerable  fusiform  cavities  are  formed 
-the  "  sinus  ductuum  lactiferorum."  The  fat  and  connective  tissue  are  diniin- 
hed  in  proportion  as  the  glandular  tissue  is  increased.  The  lobules  of  the 
and  become  distinctly  palpable,  and  are  readily  differentiated  on  section. 
eneath  the  breast  the  fat  between  the  gland  and  the  muscle  entirely  disap- 
jars.  While  the  gland  assumes  a  somewhat  hemispherical  shape,  three  pro- 
etions  occur  on  its  periphery :  an  inner,  a  lower  and  outer,  and  an  upper  and 
iter;  this  last  reaches  to  and  along  the  border  of  the  pectoral  muscle  well  up 
to  the  axilla  in  proximity  to  the  axillary  lymph  nodes,  and  can  be  felt  as  a 
ider  cord  extending  in  that  direction.  This  projection  is  especially  to  be 
me  in  mind  in  relation  to  inflammations  and  tumors  of  the  breast.  Lacta- 
»n  finished,  the  breast  does  not  return  to  its  virgin  state.  The  gland  remains 
rge,  the  lobules  palpable,  and  the  projection  into  the  axilla  is  permanent; 
should  be  included  in  the  operative  removal  of  the  entire  breast.  This  more 
less  isolated  portion  of  gland  tissue  may  be  the  starting  point  of  a  new 
Dwth.  The  epithelial  lining  of  the  acini  of  the  sometime  active  gland  re- 
iins  as  cylindrical  epithelium,  and  its  abnormal  proliferation  is  the  starting 
int  of  cancer. 


670  THE  BREAST 

Blood  Supply  of  the  Breast. — The  blood  supply  of  the  breast  is  derived  from 
the  perforating  arteries  of  the  internal  mammary  which  emerge  through  the 
second,  third,  and  fourth  intercostal  spaces;  the  second  is  the  largest;  and  from 
the  long  thoracic  and  acromial  thoracic  arteries.  The  deep  veins  accompany 
the  corresponding  arteries.  The  superficial  veins  form  a  network  under  the 
skin,  and  some  of  them  empty  into  the  external  jugular  above  the  clavicle. 
In  general,  the  blood  supply  is  abundant.  The  individual  vessels  are  not 
large,  but  may  be  enormously  increased  in  size  by  malignant  disease,  notably 
sarcoma. 

Lymphatics  of  the  Breast. — The  lymph  vessels  of  the  breast,  and  the  lymph 
nodes  into  which  they  empty,  are  of  especial  interest  in  relation  to  malignant 
disease.  The  lymph  vessels  may  be  divided  into  two  groups:  those  arising 
from  the  gland  and  those  arising  from  the  skin.  The  lymph  vessels  of  the 
gland  follow  the  milk  ducts;  these  unite  to  form  a  plexus  beneath  the  areola, 
joined  also  by  the  lymph  vessels  of  the  skin  of  the  areola  and  of  the  nipple. 
From  this  subareolar  plexus  there  proceed  two  large  lymphatic  trunks,  one 
above,  one  below  the  nipple.  The  first  proceeds  in  a  transverse  direction 
toward  the  axilla ;  the  second  describes  a  semicircular  curve  downward,  to  end 
also  in  the  axilla.  From  the  periphery  of  the  gland  above,  and  below,  two 
smaller  lymphatic  trunks  arise,  which  join  the  other  two  before  reaching  the 
axilla.  The  main  trunks  empty  into  the  lymph  glands  situated  at  the  anterior 
border  of  the  axilla.  The  first  gland  lies  beneath  the  border  of  the  pectoralis 
major,  over  the  third  serration  of  serratus  magnus — i.  e.,  over  the  third  rib, 
sometimes  partly  over  the  third  intercostal  space.  A  well-developed  pectoral 
muscle  may  cover  it  completely.  This  gland  is  commonly  the  one  first  infected 
in  carcinoma  of  the  breast.  According  to  Henle,  the  axillary  lymph  nodes  are 
ten  to  twelve  in  number.  The  superficial  ones  lie  immediately  beneath  the 
fascia.  The  deeper  ones  follow  the  course  of  the  axillary  vein  as  far  as  the 
clavicle. 

According  to  Konig,  "  the  greater  number  of  the  axillary  glands  are 
grouped  around  the  origin  of  the  long  thoracic  and  subscapular  arteries."  A 
slender  mass  of  fat  containing  lymphatics  lies  also  in  front  of  and  behind  the 
vein.  The  lymph  nodes  of  the  subclavian  triangle  receive  lymph  from  the 
axilla,  and  these  become  infected,  often  quite  early,  in  carcinoma  of  the  breast 
The  deep  surface  of  the  breast  also  has  lymph  vessels,  which  communicate  with 
the  intercostal  lymphatics  and  thence  with  the  interior  of  the  thorax.  Through 
these  channels  infection  takes  place,  and  masses  of  carcinoma  may  be  found 
not  only  in  the  substance  of  pectoralis  major,  but  in  the  intercostal  spaces, 
quite  early  'in  the  disease.  Hence,  the  much  better  results  now  obtained  bv 
operation,  since  it  has  come  to  be  a  matter  of  routine  to  remove  both  pectoral 
muscles  in  all  cases  of  carcinoma  mamma?. 

Nerves  of  the  Breast. — The  nerves  of  the  breast  are  derived  from  the  supra- 
clavicular nerves  which  descend  in  front  of  the  clavicle  to  supply  the  skiH) 
and  from  the  anterior  and  lateral  perforating  nerves,  derived   from  the  in- 
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stals,  from  the  second  to  the  sixth,  which  supply  the  deeper  portions  of 
;land. 

n  childhood  and  up  to  the  time  of  puberty  the  development  of  the  mamma 
3  same  in  both  sexes.  In  males  the  development  proceeds  no  further  and 
hy  begins  at  about  the  thirtieth  year.  At  the  menopause  the  female 
t  atrophies.  There  remains  nothing  behind  but  milk  ducts,  connective 
3,  and  fat  The  fat,  if  abundant,  preserves  the  size  and  form  of  the 
t. 

CONGENITAL  ANOMALIES  OF  THE  BREAST 

absence  of  the  mammary  gland  (amastia)  is  a  rare  defect,  and  when 
nt  is  commonly  associated  with  other  defects  in  the  sexual  apparatus.  It 
times  happens  that  the  glands  remain  in  an  infantile,  undeveloped  state 
3  adult  female  (micromastia).  Two  nipples  may  be  present  on  one  breast; 
lipple  may  be  absent.  In  males  the  breasts,  one  or  both,  may  go  on  to 
op  as  in  women.  The  condition  is  known  as  "  gj'necomasty,"  and  is  some- 
associated  with  sexual  abnormalities,  such  as  undeveloped  testis.  Occa- 
lly  the  breasts  of  female  children  undergo  a  precocious  development ;  this 
occur  alone  or  combined  with  an  abnormally  early  development  of  the 
3  sexual  apparatus.  Supernumerary  breasts  (polymastia)  is  a  not  very 
nmon  condition.  One  or  several  aberrant  glands  may  be  present;  usually 
is  but  one,  situated  below  one  of  the  normal  breasts.  As  many  as  eight 
been  observed.  They  usually  occur  along  a  line  drawn  on  the  ventral 
ce  of  the  body  from  the  junction  of  the  upper  extremity  and  the  trunk 
e  genitals,  corresponding  to  the  situation  of  the  breast  germs  of  fetal 
mals  in  general.  They  do  not  have  a  complete  secretory  duct ;  they  may 
fie  enlarged  and  painful  during  pregnancy.  In  addition  to  the  above 
tions,  tliey  have  been  observed  on  the  thigh  or  hip,  on  the  back,  the  deltoid 
n,  in  the  axilla,  and  elsewhere.  Such  glands  may  be  large  or  small,  and 
be  mistaken  for  benign  tumprs  of  various  kinds,  or  for  lymph  nodes. 

INJURIES  OF  THE  BREAST 

'pen  tvounds  of  the  breast,  whether  incised,  stab,  or  punctured  wounds, 
Dt  no  peculiarities.  The  vascularity  of  the  region  favors  rapid  healing 
e  absence  of  infection.  Contusions  of  the  breast  often  result  in  marked 
v^asation  of  blood  and  ecchymosis,  which  slowly  disappears.  In  not  a 
•ases  a  blow,  a  fall,  or  other  similar  injury  to  the  breast  is  followed  by' 
evelopment  of  carcinoma.  Contusions  of  the  breast  during  the  puerperal 
and  lactation  are  more  apt  to  be  followed  by  suppuration  and  abscess 
at  other  times.  Bums  of  the  breast  are  sometimes  followed  by  cicatricial 
action  and  deformity  of  tlie  nipple  and  milk  ducts,  such  that  trouble 
damming  of  the  milk  after  labor  may  occur,  and  necessitate  weaning,  or 
incision. 
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Diseases  of  the  Nipple  and  Areola.— Dnriii^  lactation,  painftil  fissures 
<\\coriatitnis  of  tlie  iiipplCj  notabij  at  its  base,  are  very  common;  they  are  read- 
ily recognized.  Their  iiiiportance  depends  chiefly  upon  the  fact  that  as  loa^aa 
they  remain  unhealed  they  form  open  avenues  for  infection  with  pyogenic'  or 
other  germa.  Tliey  may  become  the  seat  of  aphtha\  ( See  Diseases  of  t!ie 
Month  and  Throat.) 

Depressed  Nipples.^ — ^The  nipple  may  form  a  hollow  instead  of  a  projec- 
tion, and  rentier  nnrsing  difficult  or  ini possible,  but  a  very  iinprrimising  nipple 
in  a  virgin  may  dcv**lop  during  and  after  pregnancy  info  an  efiicicnt  organ. 

EczEMA,^ — Eczema  of  the  nipple  and  areola,  with  tlie  formation  of  crpts, 
is  usually  due  to  want  of  cleanliness.  If  chronic,  it  may  end  in  epitlieliomi. 
(See  Paget's  Diseascp) 

Syphilis, — Chancre  of  the  nipple  usually  appears  as  a  juicy-looking  snpf^ 
ficial  ulceration  of  the  nipple,  or  as  an  indurated  fissure  at  its  hai5e,  Tk 
history  of  exposure;  ins|x*cHon  of  the  infant,  if  the  woman  is  a  wet-nurse;  the 
enlargement  of  the  axillary  glands;  the  occurrence  of  secondary  lesions,  wilt 
establish  the  diagnosis.  If  much  irritated  or  infected  with  pus  microbea  tb 
chancre  may  take  on  an  ecthymatous  character.  Secondary  nnicons  plaqtief 
and  flat  condylfimata  may  (X*cur  upon  the  nipple  and  areola*  (See  Sypiiilifi.) 
Gummata, — Gummatous  ulcerations  in  the  vicinity  of  the  nipple  have  tl»e 
same  characters  here  as  elsewhere.      (See  Syphilis.) 

Pagkt's  DiSEA.sE  nir  TUB  NippLE  AND  Akeola*^ — In  1874,  James  Pngi*t 
first  described  a  elironic  disease  of  the  skin  of  the  nipple  and  areola  whirli 

began  as  a  moist,  painful  eemm^ 
with  excoriation  of  the  surfmH*,  or 
as  a  chronic  squamous  eczema*  f*f 
sometimes  resenddeil  psoriai^is.  Tk^ 
disease  was  rebellious  to  treat uieiit, 
and  was  fol lowed,  stxiner  or  lateri 
after  a  year  or  more,  by  epitMiil 
cancer  of  the  ujamniary  gland.  The 
disease  is  a  true  epithelioma,  n«>t  ft 
glandular  cancer*  The  growth  of 
the  epitbelial  cells  into  the  ditfier 
structures  appc»ars  to  be  due  tu 
chronic  irritation,  as  in  epitWli- 
oma  of  the  lip  and  elsewhere.  The 
^rrowth   is  not  very  rapid;  tht;  n- 

Fia    240.— Kpitheltoma  of  the  Nippi^e  (PAaCT's      Hliirv    ffUmU    art*    inv-iK-i=..1    Tnli*  in 
Disease  OF  THE  NiPi'LK).     (Author's  case.)  J*t*'\>     gianus     are     iniohed     lalt*  M» 

the  disease      The  diagnosis  i^  not 

difficult  after  an  intraglandular  induration  has  formed.     The  disease  occtirf 
in  women  between  the  ages  of  forty  and  sixty;  the  course  is  alow. 
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case  of  my  own  the  woman  was  aged  forty-five.     There  was  a  his- 

ehronic  inflammation  of  the  nipple  and  areola  lasting  for  three  years. 
lination  there  was  a  red^  ttmder^  painful,  moist,  excoriated  area  two 
id  a  half  in  diameter,  including  the  nipple  and  areola^  and  extending 
ihoFe  than  below  the  nipple.  The  surface  was  finely  granular  and 
3ily;  there  was  no  true  ulceration;  the  borders  of  the  area  were 
narked  from  the  surrounding  skin*  On  palpation  the  excoriated  area 
indurated,  hut  was  adherent  to  the  dee^x^r  structures.     In  the  suh- 

the  breast  there  was  a  hard  mass  of  infiltration,  alKnit  two  inches  in 
f  situated,  for  the  most  partj  above  the  nipple*  An  extensive  opera- 
I  done.  Diagnosis, — Epi- 
^i    the    mammary   gland* 

glands  not  involved.  Pa- 
aained  well  at  the  end  uf 
s. 

CROMATOLTH    C'yST.S,* — AtheT- 

cysts  of  characteristic  ap- 
sonietimes  develop  in  tlie 

Rlous  Tumohs  of  the 
— Pendulous  tumors  of  the 
n  the  form  of  adenoma, 
and  angioma  have  been  ob~ 
a  few  eases, 
amations  of  the  Breast, — 
.ma lion  of  the  breast  oeea- 
oeeurs  in  infants  a  few 
»r  hirtli;  tlie  gland  becomes 
nd  swollen;  the  akin  red- 
A  snm!l  quantity  of  clear 
'  fluid  may  be  discharged 
le  nipple.  The  process 
mhsides  after  a  fe\v  days; 
ppu ration  occurs.     In  boys 

»  at  the  time  of  puberty  an  ini^ammatirm  of  the  niammarj*  gland 
ir,  characterized  by  swelling,  induration,  pain,  and  tenderness.  The 
eeonies  red  and  more  promfnent ;  there  may  be  a  little  milky  dis- 
rom  tlie  nipple  and  pigiuentation  of  the  areola.  The  process  usu- 
s  in  resolution,  very  rarely  in  suppuration.  The  swelling  and 
5S  of  the  breast  during  menstruation  has  already  been  mentioned, 
lage  into  tlie  substaiu^^  of  the  breast  has  been  observed  in  eases  of 
menstruation, 

llTFLAMMATioN  OF  THE  Erkast — AcuTE   Mastitis, — We  distin- 
ite   suppurative   mastitis    due   to    infection    with    pus    niicrobea 


Fig.  241, — In^flammatton  or  the  Breast  m  a  Hot; 
K*i  Ai'PAHENT  CAuati,     (New  York  ilu^pital  eol- 
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and  an  acute  nonsuppurative  mastitis  due  to  retention  of  milk  in  the  puerperal 
breast.  It  is  to  be  borne  in  mind  that  this  distinction  is  not  always  easy  to 
make  early  in  the  course  of  these  diseases,  because,  although  retention  of  milk 
may  occur  alone,  it  is  also  one  of  the  regular  or  frequent  concomitants  of 
puerperal  abscess  of  the  breast,  and  renders  the  local  conditions  favorable  for 
infection.  Acute  suppurative  mastitis  may  occur  from  infected  wounds,  from 
furuncles,  or  small  abscesses  of  the  skin  of  the  breast  or  areola,  or  as  a  metas- 
tatic process  in  pyemia.  In  the  largest  proportion  of  cases  it  follows  child- 
birth during  the  nursing  period,  most  often  during  the  first  four  wrecks  after 
labor.  The  infection  takes  place  through  abrasions,  fissures,  or  excoriations 
of  the  nipple  or  areola,  and  follows  the  lymphatic  channels  into  the  substance 
of  the  gland,  or  through  the  orifices  of  the  milk-ducts,  the  bacteria  multiplying 
in  the  milk,  and  thence  infecting  the  surrounding  structures.  The  ordinary 
pus-producing  organisms — staphylococcus,  streptococcus,  colon  bacillus,  and 
in  a  few  cases  the  gonococcus — have  been  identified  in  the  milk  or  in  the  pus. 
The  suppurative  process  is  usually  circumscribed,  involving  a  certain  limited 
area  of  gland  tissue,  more  commonly  situated  in  the  lower,  or  lower  and  outer, 
quadrant  of  the  breast.  In  other  cases  it  is  diffuse;  the  entire  gland  is  rid- 
dled with  pus  foci.  In  still  others  a  retromammary  abscess  may  exist  alone, 
between  the  breast  and  the  pectoral  muscle,  or  may  be  formed  by  extension  of 
the  infection  of  the  gland  itself.  Occasionally  an  abscess  forms  in  front  of 
the  gland,  in  the  areola,  or  in  the  skin ;  the  superficial  situation  makes  the 
diagnosis  simple. 

Symptoms, — The  symptoms  and  signs  of  acute  suppurative  mastitis,  as  it 
ordinarily  occurs  after  labor,  are  pain,  referred  to  the  breast,  greatly  increased 
by  allowing  the  child  to  nurse.  As  the  disease  progresses  nursing  l)ecomes 
unbearal)le.  Fever,  usually  high  and  of  a  septic  type,  not  infrequently  ushered 
in  by  a  chill.  Leucocytosis  in  varying  degree,  with  a  high  percentage  of  large 
polynuclcar  cells,  is  regularly  present.  On  palpation  a  greater  or  less  area 
of  the  breast  is  found  hard,  infiltrated,  and  tender.  As  the  focus  approaches 
the  surface  the  skin  becomes  edematous  and  reddened.  A  doughy,  soft,  or 
elastic  area  indicates  the  formation  of  an  abscess.  Bacteriological  examinaticai 
of  the  milk  is  sometimes  a  useful  aid  in  diagnosis,  notably  in  those  cases  caused 
by  infection  through  the  milk-ducts  and  not  accompanied  by  fissures  and  ex- 
coriations of  the  nipple.  Owing  to  the  pain,  nursing  is  impossible,  and  unless 
artificial  means  are  used  to  empty  the  breast — and  this  may  not  be  practicable, 
owing  to  tenderness  or  inflammatory  swelling  of  the  ducts — the  entire  breast  is 
swollen,  tense,  and  distended  with  retained  secretion.  The  occurrence  of  abscess 
is  popularly  attributed  to  retention  of  the  milk,  and  doubtless  such  retention 
renders  the  breast  more  susceptible  to  infection,  but  in  the  majority  of  in- 
stances the  infection  precedes  and  causes  the  retention.  In  many  cases  d 
mammary  abscess  superficial  lymphangitis,  with  red,  tender  lines  upon  the 
skin  running  to  the  axilla,  and  tenderness  and  enlargement  of  the  axillary 
lymph  nodes,  gives  early  evidence  of  the  infectious  nature  of  the  condition. 


tder  npgleet,  or  imperfect  operatiYe  treatiueiitj  tlie  infection  may  spread 
h  a  large  part  of  or  tiirougii  the  entire  glundj  so  that  the  whole  breast  is 
i  with  purulent  foci  j  further  extension  may  occmTj  and  a  large  purulent 
ion  form  heneath  the  breast,  lifting  the  gland  from  the  thorax.  In  these 
he  Icjcal  sitpis  and  eonstitntional  symptoms  bceouit^  corresp<:indingly  serions 
vere.  The  attack  is  sometiTiies  grave.  In  several  cases  I  liave  seen,  as 
.ult  of  no  treatment,  or  of  im|X'rfect  operation,  fatal  pyetriia  has  occurred ; 
ersj  entire  destnietion  of  the  breast,  with  recovery  after  amputation  of 
?ast;  in  othcrSj  tedious  healing  with  persistent  ainusesj  the  formation  of 
e  ugly  scars  and  destruction  of  tlie  gland.  Persistent  sinuses  may 
I,  front  which  milk  ami  pus  are  disdiarged.  It  rarely  happens  from 
Ion  of  one  or  more  ducts  that  a  true  milk-cyst  of  consiilerahle  si^e 
dnced  (gfilactocele)*  Tlie  pn?seiice  of  a  cystic  tumor  yielding  milk, 
ttery,  oily  njaterial 
spiration  e^tablislies 
ignofiis. 

mpiosis, — In  the  di- 
s  of  pnrulent  infcf> 
^f  the  breast  severnl 
[?al   [joints  ah  on  Id   be* 

in  mind.  Supcrfi- 
^scess  in  front  of  the 

is  attended  by  all 
e:iis  of  acute  abscess, 
s  easily  recognized* 
seated  foci  in  the  siib- 
of  the  gland  give  the 
signs  of  one  or  more 
\  painfull  indnmlcd 
in  the  gland  and  I  lie 
il  symptoms  of  sep^^is. 
atn  of  intrainammary 
»  is  intense,  sharp, 
mcinating.  That  ac- 
nying  retromainmari/ 
B  is  continnoua,  dull, 
hrohbing.  In  these 
the  whole  breast  will 
,ot  to  the  examining 

but     localized     red- 
,nd  a  sense  of  fltietuation  may  l>e  absent,  and  the  surgeon  who  waits 
lese  signs  before  affording  operative  relief  subjects  his  patient  to  an 
aesary   amount  of  pain  and   danger.     Retention  of  pus  in  the  wound^ 
ace  of  pain,  fever,  prostration,  and  leucocytosis  usually  indicates  that 


FiG.  242. — Acute  Inflammatiosj  or  tiik  Bhrast  in  a  SiRf?- 
INO  Woman  Followko  uy  Abscess.  (Author's  coUec- 
tionj 
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the  operative  procedures  have  been  inadequate.  Retromammary  abscess  is  to 
be  recognized  by  marked  projection  of  the  entire  gland  from  the  chest  wall 
and  severe  constitutional  symptoms.  On  palpation  the  gland  itself  may  feel 
normal;  lateral  compression  may  not  be  painful;  pressure  directed  backward 
causes  pain ;  fluctuation,  when  present,  is  usually  felt  above  the  superior  hot- 
der  of  the  gland.  If  the  breast  is  lifted  so  that  the  pus  sinks  down  behind  the 
gland  the  sense  of  fluctuation  may  be  lost.  If  the  amount  of  pus  is  large  the 
gland  may  be  lifted  off  the  thorax,  and  a  sense  of  fluctuation  may  be  obtained 
on  pushing  the  entire  breast  backward  against  the  thoracic  w^all.  The  aspirat- 
ing needle  may  be  used  in  any  case  to  detect  the  presence  of  pus. 

Acute  Nonsuppurative  Mastitis  —  Retention  of  Milk  —  Caked 
Breast. — This  condition  as  a  separate  entity  apart  from  an  infectious  lesion 
of  the  breast  is  not  rare.  It  may  occur  during  the  latter  days  of  preg- 
nancy, but  is  more  common  during  the  days  following  labor;  less  common 
during  the  later  period  of  lactation.  The  retention  is  usually  confined  to  a 
limited  area,  or  areas,  of  the  gland.  The  affected  lobules  become  tender,  pain- 
ful, and  swollen.  There  may  be  a  little  fever,  the  entire  breast  is  enlarged 
and  engorged  with  blood.  Artificial  removal  of  the  milk  causes  the  symptoms 
to  subside.  Absence  of  the  local  signs  of  abscess,  of  intense  pain,  etc,  and  of 
leucocytosis ;  a  sterile  condition  of  the  milk  and  absence  of  the  septic  symp- 
toms aid  in  the  diagnosis. 

Chronic  Abscesses  of  the  Breast. — In  a  certain  number  of  cases,  usu- 
ally connected  with  lactation,  a  circumscribed  portion  of  the  breast  becomes 
tender,  hard,  and  painful,  but  the  process  stops  short  of  invasion  of  the  skin, 
softening  and  perforation.  The  symptoms  subside,  and  the  gland  returns  to  a 
normal  condition,  or  in  other  cases  a  permanent  nodular  thickening  is  left 
behind.  In  still  other  cases  the  acute  symptoms  subside;  the  nodule  remains 
and  is  the  seat  of  some  dull  pain  and  discomfort,  or  causes  anxiety  merely 
on  account  of  its  presence.  Examination  of  such  a  nodule  shows  that  tie 
lump  is  firm  or  elastic  and  a  little  tender.  If  deeply  embedded  in  the  breast, 
it  may  give  the  impression  of  a  solid  tumor.  Exploration  with  a  needle,  or 
incision,  shows  a  cystlike  cavity  filled  with  pus  and  surrounded  by  a  limiting 
wall  of  dense  fibrous  tissue.  Such  pus  may,  or  may  not,  contain  living  pus 
germs.  I  have  removed  such  abscesses  which  had  existed  for  several  years. 
Excision^  not  incision,  is  the  proper  treatment. 

Chronic  Mastitis. — Chronic  interstitial  mastitis  with  atrophy  of  the 
gland  tissue  and  the  production  of  dense  contracting  masses  and  nodules  of 
fibrous  tissue  in  the  breast  occurs  usually  near  the  menopause.  The  disease 
is  of  slow  progress,  and  is  attended  by  moderate  pain  and  discomfort;  the 
gland  is  diminished  in  size;  nodular  masses  and  cords  of  dense  fibrous  tissue 
are  palpable  in  the  breast,  sometimes  extending  toward  the  axilla.  In  some 
cases  the  nipple  may  be  retracted;  the  gland  remains  movable,  the  axillary 
glands  are  not  enlarged.  Many  of  these  cases  end  in  carcinoma ;  nor  is  a 
differential    diagnosis    possible    without    a    careful    microscopic    examinatiou 
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)f  sections  of  the  indurated  tissue.  Solitary  or  multiple  cystic  dilata- 
ions  of  the  milk-ducts  may  occur  in  these  cases  from  obstruction  of  the 
lucts  and  retention  of  their  secretion;  such  cysts  may  attain  the  size  of  a 
ben's  egg. 

Chronic  Cystic  Mastitis  {Cystadenoma  mamma'), — The  exact  pathol- 
ogy of  this  disease  is  variously  explained  by  different  observers.  By  some  it 
is  regarded  as  distinctly  an  inflammatory  process ;  by  others  rather  as  a  new 
poAvth  than  as  an  inflammation.     (Schimmclbusch)  Cystadenoma  mamma?. 

Schimmelbusch  describes  the  lesion  as  follows : 

The  primary  changes  are  not  a  dilatation  or  closure  of  the  glandular  ducts, 
)ut  a  proliferation  of  the  epithelia  of  the  acini,  without  any  evidence  of  increase 
n  the  number  of  nuclei,  or  cellular  infiltration  of  the  connective  tissue.  The  acini 
ire  entirely  filled  and  dilated  by  the  epithelial  growth.  By  the  subsequent  degen- 
ration  of  this  epithelium  a  cavity  or  cyst  is  formed. 

Sasse  considers  that  the  formation  of  cysts  may  occur  in  two  ways:  by  mul- 
iplication  of  epithelium,  as  described  by  Schimmelbusch ;  and  by  an  interstitial 
lastitis  wdth  pressure  upon  and  dilatation  of  the  glandular  ducts.  (For  other 
lews  the  reader  is  referred  to  special  works  on  surgical  pathology  and  to 
lonographs  by  W.  Mintz,  RolofT,  and  Tietze.) 

Clinical  Characters. — The  disease  is  characterized  by  the  formation  of 
mailer  or  larger  cystic  cavities  in  the  breast,  containing  clear,  colorless,  or 
reenish-brown  fluid,  and  by  dilatation  of  the  milk-ducts.  The  fibrous  stroma 
f  the  breast  is  swollen  and  infiltrated  with  round  cells.  The  cavities  vary  in 
ize  from  the  head  of  a  pin  to  that  of  a  pigeon's  egg,  and  in  fully  developed 
ases  are  scattered  everywhere  throughout  the  substance  of  the  gland.  The 
lisease  is  frequently  bilateral.  It  may  develop  at  any  time  after  puberty, 
nd  appears  to  be  more  common  among  w^omen  who  have  borne  children,  but 
lave  not  nursed  them.  There  is  commonly  a  history  of  a  painful  swelling 
f  one  or  lx)th  breasts  during  menstruation ;  afterwards  the  pain  and  swelling 
nay  subside,  but  one  or  more  tender  nodules  remain  Ixihind ;  this  process  is 
epeated  from  time  to  time.  According  to  Konig,  the  following  is  a  typical 
licture  of  the  condition: 

On  palpation  with  the  finger  tips  the  disseminated  nodules  can  be  distinctly 
elt,  notably  if  a  portion  of  the  breast  is  lifted  away  from  the  chest  between  the 
inger  and  thumb.  Upon  pressing  the  breast  against  the  thorax  with  the  palm  of 
he  hand  no  nodules  are  distinguished,  and  it  is  sometimes  necessary  to  grasp  the 
reast  in  some  particular  direction  in  order  that  they  may  be  felt.  The  nodules 
re  smooth,  tense,  or  elastic,  sometimes  distinctly  fluctuating,  and  are  seldom  as 
irge  as  a  pigeon's  ogg. 

In  my  ovm  experience  they  often  feel  the  size  and  sluqw  of  buckshot  and 
uite  hard.  Pressure  upon  the  nodules  sonietiuies  causes  the  escape  of  clear, 
lilky,  or  brown-colored  fluid  from  the  nipple.     The  skin  does  not  become 
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adherent  to  the  gland,  nor  the  gland  to  the  underlying  muscle  and  fascia.  The 
axillary  glands  are  not  enlarged.  These  characters,  together  with  the  increased 
pain  and  swelling  during  menstruation,  the  slowly  progressive  manner  in 
which  the  disease  gradually  occupies  the  entire  gland,  the  fact  that  both  breasts 
are  often  involved,  and  the  characteristic  multiple  nodules  in  the  breast,  render 
the  diagnosis  clear  in  well-marked  cases. 

In  some  cases  proliferation  of  the  epithelium  lining  the  cyst  walls  may 
occur  with  the  formation  of  considerable  tumors,  and  increase  in  the  pain  and 
discomfort.  Cancerous  degeneration  is  not  infrequent.  Operative  removal  of 
the  entire  gland  is  desirable  when  the  patient  is  over  thirty-five  years  of  age, 
when  much  pain  and  discomfort  are  present,  and  in  cases  where  the  mind  of 
the  patient  dwells  upon  the  condition  of  the  breasts.  Opinions  differ  among 
surgeons  as  to  the  radical  treatment  of  milder  cases.  Personally,  I  believe  the 
condition  a  threatening  one,  which  justifies  removing  the  breast  I  have  sev- 
eral times  found  beginning  cancerous  changes  in  cases  believed  to  be  quite 
innocent.  There  are  also  combinations  of  cystic  mastitis  and  the  chronic  inter- 
stitial sclerosis  of  the  breast  (chronic  interstitial  mastitis).  In  these  cases 
one  or  more  cystlike  cavities  exist  in  the  dense  fibrous  stroma  of  the  atrophic 
breast. 

Tuberculosis  of  the  Mamma. — Primary  tuberculosis  of  the  mamma  is  a 
rare  disease.  The  infection  may  occur  through  the  blood  or,  apparently,  through 
the  milk-ducts.  Tuberculosis  of  the  breast  as  an  extension  from  tuberculous 
caries  of  the  ribs,  sternum,  or  pleura  is  not  uncommon.  Primary  tuberculosis 
of  the  breast  is  more  frequent  in  women  than  in  men.  It  does  not  occur  before 
puberty  and  very  rarely  in  old  age.  Associated  tuberculous  lesions  are  com- 
mon ;  the  axillary  glands  are  often  involved.  The  disease  may  occur  as  an 
isolated  lesion  with  the  production  of  a  solitary  cold  abscess,  or  as  a  dissemi- 
nated process  with  multiple  foci,  which  undergo  degeneration  with  the  forma- 
tion of  multiple  tuberculous  abscesses  and  fistula?.  Further,  as  a  diffuse 
submiliary  tuberculosis  of  the  entire  gland,  including  the  nipple. 

The  diagnosis  of  tuberculosis  of  the  breast  is  easy  if  tuberculous  sinuses  or 
ulcers  are  present,  the  appearances  being  quite  typical.  In  other  cases  the 
diagnosis  will  rarely  be  made  without  operation.  In  the  case  of  a  solitary  cold 
abscess  there  will  be  the  history  of  a  slowly  growing  tumor  in  the  gland ;  little 
or  no  pain  or  tenderness ;  a  tense  and  elastic  or  fluctuating  nodule  will  be  felt 
in  the  breast,  rarely  surrounded  by  a  dense  layer  of  infiltrated  tissue.  Incision 
permits  the  escape  of  typical  tuberculous  pus  and  cheesy  material ;  the  cavity 
is  lined  by  typical  tuberculous  granulation  tissue.  In  the  disseminated  and 
diffuse  form  numerous  nodular  masses  will  be  felt  in  the  breast,  of  varying 
size  and  consistence.  The  nipple  may  be  retracted,  but  the  breast  is  movable 
on  the  pectoral  muscle,  or,  more  rarely,  adherent  The  axillary  glands  are 
often  enlarged  and  hard  or  broken  down  and  fluctuating.  The  condition  is 
evident  on  incision  in  many  eases ;  in  others  the  diagnosis  has  only  been  made 
after  microscopical  examination  of  the  diseased  tissues.    Both  the  solitary  and 
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nvitiated  forms  are  charaeteriaied  by  an  extn?inely  chronic  course ;  the  nod' 
iilea  may  exist  for  years  without  invasion  of  the  skin-  In  some  easea  the 
diiscase  makes  more  rapid  progress;  tlie  nodules  hcronie  confluent;  abscesses  and 
sinuses  fornu  The  axillary  glands  are  involved  in  a  large  projKjrtion  of  cases, 
and  the  process  in  the  glands  is  apt  to  be  more  rapid,  m  that  the  focus  in  the 
brea.^t,  bein^  painless,  might  not  attract  attention.  In  some  eases  a  palpable 
ci^rd  of  infected  tissue  has  been  noted  passing  from  the  breast  to  the  axillary 
glands* 

Dii-'FUKE  MiiJAHY  TiTUERcui,osis  OF  THK  Breast, — Diffuse  miliary  tulicr- 
culosis  of  the  breast  is  a  rare  lesion-  The  follow ing  ease  from  my  own  experi- 
ence is  pierhaps  worth 3^  of  record : 

The  patient  was  a  large,  well-nourished  wnman^  forty-two  years  old,  the 
mother  of  S(*veral  healthy  children-     There  was  no  tidjercular  history  in  her 
own  life.     For  several  years  she  had  noticed  a  lump  in  the  left  breast,  which 
had  slowly  increased  in  size,  giving  no  symptoms  other  than  those  due  to  its 
nieebanieal  presence,  a  sense  of  weight  and  fullness  in  tlie  breast,  and  a  little 
dull  jiain  from  time  to  time.     Two  months  heforo  I  saw  her  the  breast  had 
commenced  to  grow  larger  quite  rapidly*     It  had  become  tender  and  aonie- 
what  painful;  these  syuiptoms  were  steadily  getting  worse.     On  examination 
the  breast  was  notably  and  symmetrically  enlarged;  the  skin  over  the  entire 
breast  was  slightly  reddened  and  edematous,  and  innnovable  over  the  gland ; 
the  nipple  was  swollen  and  unduly  prominent.     On  palpation  the  breast  was 
ot^tnipied  by  a  hard,  dense  tumor;  the  general  outline  of  the  tumor  was  rounded, 
anil  ap]Teared  to  be  covered  by  a  layer  of  inflamed  and  infiltrated  skin  and 
glandular  tissue.     The  tumor  w^as  movable  upon  the  pectoral  muscle;  the  axil- 
lary glands  were  enlarged,  a  little  tender,  and  soft,  rather  than  hard.     The 
rtient  had  a  slight  rise  of  temperature  every  evening. 
The  diagnosis  was  made  of  a  benign  tumor  w^hich  had  undergone  a  malig- 
nant degeneration,  of  a  cliaracter  not  entirely  clean     A  large  portion  of  skin, 
tlie  breast,  the  pectoral  muscles,  and  axillary  contents  were  removed  in  one 
piece*     The  patient  made  a  complete  recovery  and  continued  in  good  health. 
Pathological  examination  showed  the  tumor  of  the  breast  to  be  a  fibroadenoma. 
The  nipi>Ie,  the  areola,  the  skin  and  subcutaneous  tissues  overlying  the  breast, 
the  gland  itself  throughout,  was  the  seat  of  an  acute  suhmiliary  and  miliary 
b&ltereulosis.    None  of  the  tubercles  was  larger  than  a  No,  10  shot     The  axil- 
lary glands  were  the  seat  of  an  early  acute  tuberculosis;  there  was  no  evi- 
dence to  show  that  they  had  l>een  primarily  infected, 
P     Actinomycosis  of  the  Ereast* — Actinomycosis  of  the  breast  is  an  ex- 
tremely rare  lrtcali;^ation.     The  discHSe  presents  itself  in  the  guise  of  a  sub- 
acute inflaujuiation  of  the  breast  with  formation  of  bard  nodules,  which  later 
form  akscesses.     The  characteristic  granules  establish  the  diagnosis.     The  ribs 
and  pleura  may  lie  involved,  and  dissemination  of  the  disease  is  not  improb- 
able.    The  method  of  inoculation  in  the  recorded  cases  could  not  be  demon- 
strated* 
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GuMMATA  OF  THE  Mamma. — The  diagnosis  of  gumma  of  the  breast  is  easy 
in  the  presence  of  a  crateriform  ulcer  lined  with  gummy  material  In  other 
instances  the  presence  of  a  hard  or  elastic  painless  nodule  in  the  breast,  of 
slow  or  moderately  rapid  growth,  which  came  to  be  fluctuating  without  notable 
increase  in  size,  and  without  any  of  the  concomitants  of  malignant  disease, 
might  lead  to  the  use  of  iodid  internally ;  improvement  or  cure  of  the  tumor 
would  establish  the  diagnosis.  Upon  incision,  the  absence  of  cheesy  pus  and 
of  a  lining  membrane  of  tubercle  tissue,  together  with  the  typical  appearance 
of  gummy  material,  would  usually  prevent  error.  A  diffuse  syphilitic  mastitis 
has  been  described.  Here,  as  elsewhere,  the  history  and  other  evidences  of 
syphilitic  infection  are  important. 

Neuralgia  of  the  Breast. — Mastodynia  occurs  chiefly  in  neurotic  and  hys- 
terical females,  and  in  those  subject  to  intercostal  neuralgias.  Fear  of  malig- 
nant disease  is  often  present;  the  breast  is  usually  normal  in  appearance. 
Shooting  pains  are  complained  of  in  the  breast,  the  side,  the  inner  surface 
of  the  arm,  and  the  shoulder.  Physical  examination  shows  extreme  sensitive- 
ness on  palpation,  often  hyperesthesia  of  the  skin ;  the  breast  may  appear  a 
little  enlarged ;  a  mastitis  of  one  or  more  lobules,  or  a  neurofibroma,  may  be 
palpable,  or  nothing  may  be  found.  The  pain  and  hyperesthesia  are  usually 
worse  during  menstruation.     Uterine  and  adnexal  disease  should  be  excluded. 

Hypertrophy  of  the  Breast. — Great  enlargement  of  the  breast  may  be  a  true 
hypertrophy  of  all  the  structures,  including  the  gland  tissue.  Such  unusually 
large  breasts  may  occur  in  virgins,  but  are  more  common  during  pregnancy. 
After  lactation  is  over  they  may  greatly  diminish  in  size.  These  breasts  do  not 
grow  to  enormous  proportions,  and  do  not  necessitate  surgical  operations.  The 
occurrence  of  such  hypertrophies  is  most  unusual.  Another  variety,  more  com- 
mon, but  still  exceedingly  rare,  is  a  diffuse  fibro-lipoma  of  the  breast,  in  which 
either  the  fat  or  the  fibrous  tissue  may  predominate ;  scattered  glandular  tubules 
and  imperfectly  developed  acini  are  found  in  the  growth.  In  these  cases  the 
true  glandular  substance  undergoes  atrophy;  in  some  cases  cysts  are  formeA 
Usually  both  breasts  are  involved,  first  one,  then  the  other;  in  a  few  cases 
but  one  breast  becomes  enlarged.  The  growth  occurs  in  young  women  and 
girls  either  at  puberty  or  later,  often  during  pregnancy.  The  increase  takes 
place  rapidly,  and  may  reach  a  large  size  in  a  few  months.  It  is  said  that  the 
growth  is  always  intermittent.  Successive  accessions  in  size,  following  at 
irregular  intervals,  or  as  the  result  of  pregnancy. 

At  first  the  growing  breast  is  firm  and  prominent,  soon  it  becomes  flaccid 
and  pendent;  the  skin  remains  normal,  but  may  become  edematous;  dilated 
subcutaneous  veins  are  apparent;  the  areola  is  increased  in  size,  the  nipple 
flattened.  The  breasts  may  reach  to  the  pubes,  or  lower,  and  each  breast  may 
weigh  many  pounds ;  breasts  of  twenty  to  thirty  and  forty  pounds  have  been 
recorded.  The  patients  suffer  much  discomfort  from  the  enormous  size  of  the 
breasts;  they  may  be  unable  to  walk;  the  breasts  require  some  artificial  sup- 
port, such  as  a  table,  to  enable  the  patient  to  sit  up.     They  become  anemic  and 
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ffer  from  dyapneiL  Slight  traumatisms  maj  cause  ulceration  and  slough- 
the  breasts;  erysipelas  has  destrojed  life  in  several  cases*  In  the  event 
[nancy,  the  increase  may  l)e  very  rapid  and  attended  by  much  pain, 
en  alarming  symptoms  of  exhaustion,   due   to   the  failure   of  general 
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cral  Considerations  and  Statistics. — Tumors  <>£  the  hreast  occur  with 
requency  in  the  female;  leas  commonly  in  the  male.  In  the  female 
ilmost  every  variety  of  l>enign  and  malignant  growth  has  ht'cn  fihaerved. 
iligiuint  growths  constitute  nearly  ninety  ]Kt  cent  of  all  tiiumrs  of  the 

of  these,  eighty  per  cent  are  carcinomata  ;  the  sarcomata  vary  in  the 
rs  of  different  clinics  hetwcen  six  per  cent  and  nine  jjct  cent,  leaving 

more  than  ten  fser  cent  only  of  t^enign  growths.  Aiiifmg  the  heiiign 
J,  the  fihro-adenomata  are  much  the  most  frequent  Pure  fibroma  and 
ienoma  are  surgical  rarities  in  this  lot*a!ity. 

i^  TnmorB  of  the  Breast. — Fii^ro-adekoma, — These  tumors  present 
ves  in  a  variety  of  formsj  according  to  the  relative  growth  and  to  the 
anient  of  the  fibrous  stroma  and  of  the  glandular  substance  rcsjiectively. 
e  cases  the  dense  fibrous  stroma  is  great  1}^  in  excess,  in  others  the  glan- 

rtance;  in  a>nsec|uence,  the  growths  are  harder  or  softer,  as  the  case 
The  following  description  of  the  varieties  of  fihro-adcnoma  of  the 
M  adapted  from  Scliinurjelbuach :  In  some  eases  the  glandular  tubules 
a  in  len^h  and  bread th^  as 

acini,  but  remain  flat  and 
^  with  the  production  of  slit- 
ivities  in  the  tumor  lined 
flindrical  epithelium.  This 
f  growth  may  give  the  tumor 
pearance  of  being  made   up 

layers  of  fibrous  tissue  sepa- 
jy  narrow  cleftg.     The  for- 

and  retention  of  a  mucoid 
m   in   the   alveoli  may  lead 

formation  of  cysts  (cysto- 
la)*       An    irregular    growth 

fibrous  stroma  may  cause 
ions  and  polypoid  or  flat 
enees  in  the  dilated  acini 
analicular  fibroma,  cystosar- 
proli  f eriim  ) .  Jfyxoma  tons 
'ation  of  the  stroma  renders 

nor  softer;  this  condition  may  be  combined  with  proliferation  of  the 
iar  epithelium  or  with  the  cyst  formation  (eystosarcoma  phyl lodes,  in- 


FiG.  243. — riBno-APi:NOMA  of  thi^  hui.i-.r  i;*  a 
YouNo  Gim^  Aoen  Fourteen,  (Author 'a  gol- 
lectiuD,} 
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traciinalicuJar  myxoma).  These  distinctions  are  rather  of  interest  to  the 
pRthologist  than  to  the  surgeon,  and  are  not  of  great  clinical  importiu^e, 
cxeejit  that  they  cause  the  tumor  \o  he  hard  or  soft,  or  to  vary  in  consistence 
in  different  portions  of  the  same  growth. 

Clinieallj,  upon  section,  the  fibro-adenomata  are  grajish-white  in  color,  of 
homogeneous  texture,  except  when  cysts  are  present     They  are  often  disticdlj' 

lobiilated;  the  fibrous  layers  m 
sometimes  arranged  conceEtrieilly 
like  the  several  layers  of  an  mm 
The  consistence  is  more  or  le^  firm, 
iic cording  to  the  greater  or  lest*  i\i^ 
velopment  of  fibrous  stroma  or  *jf 
glandular  elements.  Jlyxomatoui 
degeneration  causes  the  tumor  m 
become  notably  soft,  sometimes  nl- 
most  semifluid.  The  growth  h  ^nf- 
rounded  by  a  distinct  fibrous  citji- 
snle.  The  fibro-adenomata  rnx-tir 
for  the  most  part  in  young  v 
rarely  after  the  fortieth  ve.i.  - 
life.  They  arc  painless,  distiDctly 
movable  in  the  breastj  from  whrefi 
they  may  even  appear  to  l»e  f!e^ 
tached;  they  do  nnt  lH?t*rmie  atlhe^ 
ent  to  tlie  skin  nor  ulcerate;  the 
ftxillary    glands    are    not    eiilargi4 


Fio,  244. — FiBHO-AiiENOMA  OP  THE  BREASTnF  LabO£ 
Size.     (CoUectioti  of  Dr.  F,  W.  MurmyO 


Tlie  tumors  vnry  in  size  from  i 
walnut  to  that  of  a  child^s  k^Jf 
such  large  tumors  l>eing  rare.  They 
usually  grow  quite  slowly;  they  are  smooth,  rounded,  or  lobulated  in  contour, 
usually  firm,  although  harder  and  softer  places  may  alternate  in  the  mm 
growth  after  the  tumor  has  grown  to  considerable  size  and  has  underp)T» 
mucous  OT  cystic  degeneration.  Large  tumors  may  give  rise^  to  disagreeahfe 
symptoms  by  weight  and  pressure.  Rarely  the  circulation  of  the  tumor  mnf 
be  imperfect,  so  that  necrosis  of  the  entire  tumor  takes  place;  infection  aod 
abscess  of  the  breast  is  the  usual  cause  of  this  event. 

It  is  to  l>e  borne  in  mind  that  the  fibro-adenomata  of  the  breast,  ixntaHj 
those  in  which  the  epithelial  elements  predominate,  may,  after  having  exbt^l 
for  years,  undergo  carcinomatous  degeneration.  The  early  removal  of  ttesc 
tumors  is,  therefore^  indicated  in  every  instance. 

Cystosarcoma  of  the  Breast  (Cystosarcoma  phtllodes,  rrsr^sit* 
COMA  proliferum).^ — It  is  customary  to  distinguish  under  one  of  the  lA^^'^ 
titles  a  not  very  uncommon  tumor  of  the  fem^de  breast  having  peculiar  mimical 
features^  differing  from  ordinary  fibro-adenonia  of  the  breast  on  the  one  hand, 
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ttd  from  typical  solid  sarcoma  on  the  other.  The  true  pathological  position 
f  this  growth  is  perhaps  not  definitely  fixed.  Under  the  name  cystosarcoma 
ihyllodes  it  was  first  described  by  Johannes  Miiller.  The  tniuor  is  really  one 
i  the  varieties  of  fibro-adenoma,  characterized,  however,  by  a  tendency  to 
indergo  sarcomatous  degeneration. 

The  tumors  occur  a  little  later  in  life  than  do  the  ordinary  fibro-adenomata. 
^n  thirty-five  cases  collected  by  Gross  the  average  age  was  33.7  years.  In 
heir  early  stages  they  are  not  to  be  differentiated  clinically  from  ordinary 
ibro-adenoma,  and  may  remain  small  for  a  long  period  and  suddenly  take  on 
I  rapid  growth.  They  often  attain  a  considerable  size,  so  that  the  entire 
ireast  is  occupied  by  the  growth  and  forms  a  large  pendent  mass.  The  tumor 
etains  a  connective-tissue  capsule  throughout,  and  while  small  is  freely  mov- 
ble.  L\Tnphatic  infection,  metastasis,  and  cachexia  do  not  occur.  The  skin 
>  very  rarely  involved,  but  may,  very  late  in  the  disease,  become  adherent, 
lematous,  and  even  ulcerated.  The  subcutaneous  veins  may  be  dilated,  the 
imor  is  of  uneven  surface,  and  often  covered  by  rounded  cystic  knobs;  in 
■her  places  hard  areas  are  present.  There  may  be  a  mucoid  or  serous  dis- 
large  from  the  nipple.  These  tumors  never  become  adherent  to  the  pectoral 
iscia  or  muscles.  Only  in  rare  cases  is  the  nipple  retracted.  On  gross  exami- 
ation  the  tumor  is  white  or  reddish  in  color,  and  of  uneven  consistence,  firm 
ad  soft  or  fluctuating  areas  are  present  here  and  there.  Section  of  the  tumor 
lows  irregular  cystlike  cavities  containing  mucoid,  rarely  blood-stained  fluid> 
scasionally  pearl-like  masses  of  epithelium.  Papillary  outgrowths  and  flat 
rojections,  covered  by  layers  of  proliferating  cylindrical  epithelial  cells,  pro- 
ect  into  the  cavities,  and  partly  fill  them.  The  stroma  in  spots  is  in  a  state 
f  mucous  degeneration  or  is  edematous,  in  other  places  fairly  firm,  but  densely 
nfiltrated  with  round  cells;  areas  of  spindle  cells  may  also  be  seen.  True 
arcomatous  degeneration  may,  as  stated,  occur. 

Pure  myxoma  of  the  breast,  except  as  the  result  of  mucous  degeneration 
>f  a  fibro-adenoma,  is  exceedingly  rare.  Clinically  the  two  cannot  be  differen- 
iated.  Lipoma  of  the  breast  is  nearly  always  a  retromammars'  tumor  which 
)ushes  the  gland  prominently  forward.  The  slow  growth  and  elastic  character 
f  the  growth  render  the  diagnosis  not  difficult.  Chondroma  is  a  very  rare 
umor  of  the  breast,  and  the  same  is  true  of  osteoma.  Such  tissues  may  occur 
Q  mixed  tumors  of  the  gland,  usually  sarcomata,  sometimes  in  carcinomata. 
Vpical  atheromatous  cysts  and  cholesteatomata  of  the  breast  have  been  ob- 
?rved  in  a  few  cases.  The  cysts  are  of  slow,  painless  growth,  form  smooth 
lastic  rounded  swellings  containing  characteristic  contents. 

Kalignant  Tumors  of  the  Breast.— Sarcoma  of  tiik  Bkkast. — All  the  forms 
f  true  sarconja  may  occur  in  the  breast.  (See  Sarcoma.)  As  stated,  they  are 
ir  less  frequent  than  carcinomata.  Here,  as  elsewhere,  the  soft,  rapidly  grow- 
ig,  round-celled,  medullary,  and  melanotic  sarcomata  are  the  most  malignant, 
18  latter  being  fortunately  rare.  The  spindle-celled  firm  tumors  are  less 
lalignant.     Sarcoma  of  the  breast  may  occur  at  any  age.     The  spindle-celled 
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and  socalled  cjstosarconia  are  rather  more  frequent  during  the  peritMi  of  fimr- 
tional  activity  of  the  breast    The  more  malignatit  forms  more  conimonk  mm 

during  or  after  tJie  mvun- 
pause.  In  their  early  sUsi^ 
it  is  quite  ini|iosi>ihle  h  ex* 
temal  palpation  to  distin* 
giiiyh  t!ie  sareomata  fmin 
otiier  forms  of  tuuior  in  \h 
breast  They  form  notM&t 
niasACSj  Ui^iially  Bolitarv, 
often  encapsuLited,  mid  at 
first  movable-  Of  any  po^ 
sible  degree  of  hurchies*  m 
softness.  The  h artier  foTHis 
may  be  mi&taken  for  fibro- 
a<lenoma,  if  movable;  for 
eareiuomaj  if  atl ached;  for 
cystic  tinnorSj  if  verv  &oft* 
As  they  increase  in  size  the 
dijitinctive  charaeters  of  -^«r- 
eutiia  become  more  iiiaikf^l. 
They  are  painless  tiimin^ 
The  more  benign  forms  grow 
slowly  and  are  hard;  llie 
more  malignant  rapidly,  md 
soon  become  soft  They  sooner  or  later  infiltrate  and  become  adherent  to  m^- 
round ing  structures.  They  rarely  ulcerate  until  late  in  the  disease.  The  softer 
forms  are  often  very  vascular  tu- 
mors and  may  pulsate;  dilated  veins 
are  to  be  noted  on  the  surface.  The 
axillary  glands  are  secondarily  in* 
volved  only  in  rare  cases  and  late. 
There  may  be  a  serous  or  bloody 
discharge  from  the  nipple.  Dis- 
semination takes  place  rather  by  the 
blood  current ;  and  secondary  ^n^ewths 
in  the  hmg^  liver^  bones,  brain,  and 
elsewhere  are  common.  Cachexia  is 
present  in  the  late  stages.  The  clin- 
ical signs  and  symptoms  are,  as  %^ill 
be  seen,  quite  difiFerent  in  well-de- 
velo[>ed  eases  from  carcinoma, 

Cabcinoma  of  the  Bkeast.^ — As  already  stated,  aliout  eighty  per  mit '  t 
all  tumors  of  the  breast  are  carcinomata*     They  occur  in  all  coimtoic^^  ^^^ 
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imong  all  peoples,  hut  are  said  to  lie  more  frequent  among  the  white  than 

Itlie  dark-skinned  races  of  mankind.     There  seems  to  be  no  doui>t  but  that  the 

niindM^r  of  recorded  deaths  from  cancer  has  steadily  increas^cd  during  tlie  past 

» fifty  yt^ars.  The  increase  apj>ears  to  keep  pace  to  some  extent  with  the  material 
ipros{w?rity  of  a  conimimity,  and  the  theory  has  been  advaneed  that  more  lux- 
urious living,  and  espetaully  abundance  of  nitrogenous  food,  bears  a  direct 
causative  relation  to  tlie  increase.  As  stated  under  Tumors,  the  active  agent 
in  the  production  of  canct^r  reinains  undiBcovenMl.  Chancer  of  the  breast  is, 
generally  speaking,  a  dii^ase  of  middle  and  advaneed  life.  In  seventy  cases 
enming  tinder  mj"  observation  the  average  age  was  fifty  years.  It  is  occasion- 
ally ol)served  in  women  nnder  thirty  years  of  age ;  and  in  these  cases  runs  a 
partieularly  lualignant  course*  AVljen  cancer  of  tlie  breast  is  complicated  by 
pregnancy  the  growth  is  es|)(H'ialIy  rapid  and  t!ie  prognosis  unfavorable*  Vari* 
ous  predisposing  causes  <jf  cancer  of  the  lireast  are  hK?al  trauma,  clironic  irri- 
tation— as  in  Paget's  disease,  already  described  under  Epithelioma  of  the 
^Kipple*  Pr*:jexistent  inflammations,  either  acuto^  suppurative,  or  chronic, 
"predispose  to  the  formation  of  cancer.  The  nursing  of  several  infants  in 
succession,  the  existence  of  benign  tumors  of  the  breast  which  undergo  can- 
cerous degeneration,  notal^ly  tibnvadenoma,  account  for  a  certain  proportion 
of  cai^es.  In  the  male  breast  cancer  is  a  rare  disease^  the  proportion  of  males 
to  f(fmales  being  al>iiTit  1  to  100,  Various  forms  of  cancer  r^cciir  in  the  breast, 
the  varieties  depending  largely  iipc*n  the  relative  proportion  of  cellular  ele- 
ments and  fibrous  stroma.  Those  cancers  which  contain  much  fibrous  tissue 
ami  hut  few  alveoli  are  hard  tumors  of  slow  growth.  Those  which  contain 
many  large  alvecdi  and  many  cells  with  but  little  fibrous  strouia  are  soft  tumors, 
Land  usually  grow  rapidly. 

Billrcjth  divided  carcinoma  of  the  lireast  into  four  types: 

1*  Acinous  Cancer. — The  strueture  of  the  tumor  conforms  more  or  less  per- 

r»th'  to  that  of  an  acinous  ghmd.     It  occurs  in  tlie  brL^awt  as  a  nodular  tumor, 

ftther  soft  than  hnrd,  of  a  grayish-white  or  rethlisli-gray  color  on  s^K'titm;  from 

be  surface  the  characteristic  ctincer  juice  can  be  ex]iressed  or  scraped.     The 

l%Toli  are  quite  large,  the  stroma  is  moderate  or  small  in  amount,  and  densely 

I  filtrated  with  snnill  round  cells.     The  softest  of  these  tumors  are  sometimes 

jMiki*n  of  as  medullary  carcinoma,      (The  author  sees  no  reason  why  they 

houbl  be  placed  in  a  separate  group.)     The  tumor  is  prone  to  grow  rapidly ;  to 

'undergo  degenerative  changes  early;  to  invade  the  skin;  ulcerate  and  produce 

anguting  masses  of  tumor  tissue,  or  sloughing  putrid  cratcrlike  ulcers,     In- 

tion  of  the  axillary  lymph  nodes  occurs  late,  as  does  constitutional  infection. 

The  secondary  tumors  resemble  the  primary  growth.     The  prognosis  of  this 

lonn  of  cancer  is  not  very  unfavorable.    The  exf>erienee  of  William  H.  Ilalsted 

(ipbolds  this  view*    He  considers  the  prognosis  of  these  cases  better  after  oj)era- 

[tion  than  in  Types  2  and  3. 

2.  Carcinoma  simplex — Tubular  Cancer,' — Carcinoma  simplex- — tubular  can- 
cer— is  the  most  frequent  form  of  cancer  of  the  breast     It  is  characterized  by 
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greater  hardness  than  the  aeioous  form,  by  a  tendenej  to  rapid  iafilratios 
t*speeially  of  the  skin  and  8ul)ciitaneous  tissues^  and  the  fortnadon  nf  multiple 
scattered  bnrd  nodules  in  the  f^kiu,  which  coah^seo  and  prwluee  a  huardlifee  kni* 
ness  of  tbe  soft  parts  covering  the  cbei^t  wall^  to  wliich  tlie  inBltrared  tl'istie 
are  firnily  adherent  (**  cancer  en  euirasse  ^').  Ulceratioii  and  retn>|rT¥^i« 
changei5  in  tlie  tinuor  tissue  ( fatty  metamorphosis)  are  cornnion-  The  arrang 
inent  of  llic  alveoli  is  often  in  the  form  of  long^  slender  strings  of  cann.*r  Mh 

in   other   places   oval,    rouiiJe^i 
irregular  spaces  exi^t  in  the  stn 
ma  J  filled  with  tiiraur  cells. 

rhous  careinonia  lias  ht*rfi  ^nftinci 
ly  deseril»ed  under  Tumors, 

4*  Volhid  (  Vittrrr.— ( *amii<itrii_ 
gelatinosum  is  a  rare  form  nf  ^ 
dist*iise.  The  tnnior  \^  of  sliiff" 
£*ro\vth  and  not  markeilly  malie- 
nant.  It  is  characterised  k  a 
,?Hniy  defeneration  of  the  sfriMnji, 
Tills  degeneratifin  may  ruTapy  flit* 
entire  tumor  or  only  the  ohler  p'^^ 
tiona.  In  some  cases  the  ainfeiitg 
of  thf*  alveoli  nndergo  fatty  or  crti 
careouft  degeneration,  the  epiilulu' 
disapjiear.  The  tumor  is  s^Au 
jiiiey,  friable,  seniicysfie. 

Aiietiocarrinama.  ~  I'nder  tljf 
bead  Adenoi*arcinoma,  \\\  S,  \h\ 
sted  d< 'perilled  a  fonn  of  cancrt  "f 
the  breast  ehnraek-ri/x^d  by  <!"• 
prodnetlon  of  a  prominent  \mm 
mass  tending  at  times  to  becotiw 
nearly  pedirneulated.  Uleeriiti«m 
and  the  formation  of  fungating  granulntions  are  common.  The  alvivfli  of 
the  tnmor  are  large  and  the  cells  occupy  their  perijjhery,  Iwduff  usually 
absent  from  the  centers.    Infection  of  axillary  lymph  nodes  occurs  1  -^t 

lit  all.     The  growth  i^  not  very  malignant     Ilalsted  eon-*i<h'rj^  rbis  gf  i"* 

tieal  with  the  duct  cancer  of  the  English  and  with  the  villous  cjincer  af  the 
French, 

Cllmml  Course  and  Diagnosis  of  Cancer  of  Ihe  BrrasL—^Tlw  first  iiyiup 
toms  noticed  by  the  patient  may  be  intermittent,  sharp,  lancinating  pain  W 
in  the  breast,  ra*HaTing  to  the  shoulder  and  arm.  In  orber  cases  a  noikle  13 
discovered  hy  accident  in  the  breast;  this  nmy  have  alreaily  attaim*d  ST>me  fiff- 
The  ntxlule  is  situated  in  the  substance  of  the  gland,  and  may  oecupv  aiij 
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outer  (juadrant  is  its  site  in  more 

lalf  the  cases.     Upoo  palpation  the  lump  is  felt  to  be  of  rather  uneven 

i,    nsually    hard,     rarely 

md    intimately    adherent 
struct  lire  of  the  gland. 

f  the  most  cliaracteristjc 

A  cancer  of  tlie  breast  is 

ing  or  retraction   of  the 

J    caused    bj    contraction 

?    fibrijiis    stroma   of    the 

,  involving  the  walU  of 

ilk-ducts   and   tlieir  Ijiu- 
Of  this  sign  it  is  to 

neiubered   tliat  it   is  not 

^omonic  of  cancer,  since 

iier  abscess  of  the  breast 

rrstitial  mas^tiHs  mav  pro- 
it;  nor  is  its  absence  of 

jecial  value  in  the  exclu- 

t  cancer*     In  some  cases 

lie  will  appear  in  the  skin 

5  breast  from   a   similar 

or  the  skin  will  he  wrinkled  over  a  burger  or  smaller  area.    In  very  early 

he  attachment  of  the  iibrous  biiniHes  of  subcutaneous  tissue  to  tlie  tumor 

ily  he  appreciated  hj  attempting  to  move  the  skin  over  the  tumor,  when 

slight  puckering  or  wrinkling  of 
the  skin  will  he  observed.  Ad- 
hesion to  the  glandular  structure 
itself  is  readily  made  out  by 
grasping  the  tumor  with  the 
fingers  and  attempting  to  move 
it.  The  commonest  form  of  be- 
nign tumor — one  or  other  of  the 
varieties  of  fibro-adenoma — will 
be  felt  to  slip  about  quite  freely 
in  the  substance  of  the  gland,  or 
even  to  he  quite  detached  from 
it.  If  the  growth  is  cancer, 
gland  and  tumor  move  as  ono 
mass.  Many  cancers  of  the  breast 
form  adhesions  to  the  pectoralis 
fascia  quite  earlj*;  others  only 
after  they  have  existed  for  many 
months.      The    presence   or    ab- 
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sence  of  such  adhesions  is  best  appreciated  by  abdueting  the  arm  to  the  borbiih 
tal  position,  thus  putting  the  pectoral  is  major  a  little  upon  tbe  stretch,  grasping 
the  breast  with  the  whole  hand  and  attempting  to  move  it  back  and  f<irili  in  Hie 

direction  of  the  fibers  of  the  pt^*- 
toralis  major  inuselc.  If  no  idk- 
sions  are  present,  the  movement  will 
be  free;  if  the  growth  is  atllim'iit> 
a  sliding  movement  will  lie  h'nntt^J 
or  al>sent.  If  the  growth  is  alrtuidy 
adherent  to  the  thoracic  woll  i^U'f- 
mini  or  rib's),  it  will  lie  inimnviilJeT 
irrespective  of  the  position  of  the 
ariiK 

The  axillary  glands  become  in- 
fee  ted  and  palpable  after  very  Turi- 
able  periods  in  cancer  of  the  brt^ast; 
in  §ome  cases  in  a  few  montlis^  in 
others  not  for  a  year  or  more.  I 
have  seen  cases  of  atrophic  aeirrhus  of  the  breast  in  which  the  glands  remaiotHl 
unaffected  for  years.  Because  the  gknda  arc  not  palpable,  it  is  not  tci  lie  eon- 
ehided  that  they  are  not  diseased^  since  it  has  been  shown  by  ITalstetl  tliat  iky 
may  be  tlie  seat  of  eareinoma  in  a  few  weeks  after  the  discovery  of  the  tnitifiT. 
The  first  gland  to  be  affected  is  usually  the  one  situated  beneath  the  border  oi 
the  pectoralis  major,  over  the 
third  rib  or  third  space.  Pal- 
pation nf  the  axilla  to  dcto<'t 
such  glands  is  best  made  with 
the  arjn  hanging  by  the  side. 
The  nod  ides,  if  eaneerousj  are 
hard  and  insensitive*  Early 
they  are  small  and  movable; 
they  may  escape  detection  if  the 
patient  is  fat.  Later  they  be- 
come large  and  fixed  to  the  ribs 
or  to  the  vessels ;  they  then  form 
stony  immovable  masses,  of  ali- 
solutely  bad  omen.  It  is  well 
in  every  case  to  examine  both 
axilla:^  Late  in  the  disease 
pressure  upon  the  nerve  trunks 
of  the  axilla  causes  horrible, 
torturing  pain,  and  weakness  of  the  ami.  Pressure  upon  the  axillary  vein,  bifJ 
edema  of  the  hand  and  ann»  Involvement  of  the  supraclavicular  and  cervicil 
glands  occurs  after  those  in  the  axilla.    If  they  are  palpably  enlarged,  the  pi^ 
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very  uafavorable  for  cure.  The  increase  m  size  of  the  tumor  itself 
ith  the  variety  of  cancer,  Tlie  aoft  eellular  forms  grow  rapidly  and 
in  a  considerable  size  in  a  few  months.  Scirrbus  grows  slowly,  and 
f  an  increase  the  whole  breast  may  show  a  decided  diminution  in  size-. 
Ivemenl  of  the  skin  varies  much  in  different  cases.  In  the  soft  acinous 
t  is  early  adherent  and  boggy,  then  reddened  and  rapidly  ulcerated, 
production  of  a  crateriform  ulcer,  with  a  sloughing,  often  putrid,  base; 
rmation  of  a  f ungating  bleeding  mass  of  granulation  tissue, 
ircinonia  siitiplex  multiple  nodules  are  often  formed  in  the  skin  of 
[%  and  the  vi<'inlty — a  sign  of  very  l>ad  omen.  In  this  form,  also, 
a  is  frequent.  In  scirrhus  it  is  usually  lung  delayed  and  super- 
'he  condition  known  as  "  cancer  en  cnirasae  "  is  especially  common  in 
a  simpleXj  although  it 
ir  in  any  of  the  forms 
disease  if  the  patient 
long  enough.  Cancer- 
des  appear  m  the  skin 
east,  the  axilla,  over  tlie 

rd,    later,    are    scat- 
the    entire    thoracic 

nt  and  rear.     A  dense 
mfiltration  steadily  ad- 

rom   the  tumor   in   the 

i   all    directions,      ICew 

ippear,  and  fiunlly  coa- 

til    a    half  or   more   of 
ic  wall  is  a  solid  mass 
iS  infiltration, 

Sgnlar  history  of  can- 

the    breast    U    that    of 

progress-       The     tumor 

ivades,     infiltrates,     re- 

11^  destroys   the  surrounding  tissues  without   regard    to  their  ehar- 

phe  same  time   lyujjdiatie   infection   goes  on   to   the   axilla   and   to 

)ral   niuscles,   the   intercostal   spaces^   the   sternum,   and   the   pleura. 

ation  throtigh  the  lymph  channels  and  blfKid  current  causes  second- 
in  distant  regions — the  liver,  the  .spine,  tlie  bones,  the  brain,  etc. 
pTe  changes  in  the  primary  tumor  lead  to  the  absorption  of  toxic 
lo    ulceration,    chronic    sepsis,    and    hemorrhage.      In    many    cases 
rod  need  J  quite  early  in  the  disease^  before  any  secondary  tumors 

ound,  a  notable  change  in  the  general  health ;  the  patients  l*ecome 

nd  have  a  peculiar  waxy  pallor;  they  feel  weak,  suffer  from  impaired 

J  emaciation  is  often  absent  until  very  late.     As  the  disease  progresses^ 

sis,  hemorrhage,  and  the  symptoms  produced  by  the  secondary  tumors 
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gradually  destroy  life — sometimes  by  exhaustion,  usually  by  a  combination  of 
the  causes  mentioned. 

Practical  Suggestions, — In  regard  to  the  diagnosis  of  tumors  of  the  female 
breast  in  general,  a  few  words  may  be  added  of  a  practical  character.  Cancer 
is  much  the  most  frequent  tumor  of  the  breast  Any  tumor  appearing  in  the 
breast  in  a  woman  forty  years  of  age  or  more  is  probably  a  cancer.  A  tumor 
which  has  remained  small  for  years  and  then  begins  to  grow  rapidly,  has 
almost  certainly  undergone  malignant  degeneration.  Experience  shows  that 
many  benign  tumors  undergo  such  changes,  notably  at  the  time  of  the  meno- 
pause. A  tumor  of  the  breast  of  any  sort  at  any  age  is  a  source  of  discomfort 
and  anxiety  to  its  possessor,  as  well  as  a  possible  menace  to  life,  and  should  be 
removed  by  operation,  unless  distinct  physical  contraindications  exist.  In 
the  case  of  a  tumor,  the  nature  of  which  is  doubtful,  temporizing  measures  are 
absolutely  inexcusable  on  the  part  of  a  medical  attendant  The  •  proper  diag- 
nostic measures  to  pursue  in  such  cases  are  incision  and  inspection  of  the 
tumor.  If  doubt  still  remains,  removal  of  a  small  portion ;  examination  of  a 
frozen  section,  then  and  there,  and  an  operation  in  accord  with  the  findings 
of  the  pathologist.  By  early  and  thorough  operation  the  prognosis  of  cancer 
of  the  breast  has  been  greatly  improved  during  recent  years.  A  positive  diag- 
nosis of  every  tumor  of  the  breast  is  therefore  desirable  at  the  earliest  possible 
moment 

Contraindications  to  Operation. — In  what  cases  should  we  refrain  from 
operating  for  carcinoma  of  the  breast  ?  Atrophic  scirrhus  of  the  breast  in  very 
old  and  feeble  women  may  well  be  let  alone ;  the  disease  may  exist  for  years 
without  destroying  life,  or  even  exposing  the  individual  to  great  suffering. 
The  presence  of  metastatic  tumors,  or  of  marked  cachexia,  indicates  that  an 
operation  would  be  useless.  Large  immovable  nodules  in  the  axilla,  the  pres- 
ence of  a  cancerous  boss  upon  the  sternum,  matted  carcinomatous  lymph  nodes 
in  the  neck,  indicate  hopeless  conditions.  Extensive  infection  of  the  skin  and 
the  presence  of  secondary  cancerous  nodules  around  the  primary  growth  render 
the  prognosis  unfavorable,  and  may  be  distinct  contraindications.  In  a  general 
way,  when  it  seems  possible  to  remove  the  entire  disease,  we  should  operate, 
otherwise  not  As  a  palliative  measure  superficial  ulcerating  growths  which 
can  be  removed  in  their  entirety,  may,  sometimes,  be  so  removed,  with  tem- 
porary benefit,  though  we  know  that  in  other  directions  the  disease  is  beyond 
our  reach. 

Tumors  of  the  Male  Breast. — The  occurrence  of  tumors  of  the  breast  is  a 
hundred  times  more  frequent  in  women  than  in  men,  and  of  the  tumors  of 
the  male  breast  only  a  small  percentage  are  carcinomata.  Of  benign  tumors, 
fibro-adenoma,  cystic  adenoma,  submammary  lipoma,  as  well  as  tuberculosis 
and  gumma  may  occur.  Carcinoma  develops  between  the  ages  of  forty  to 
sixty  years  in  most  cases.  The  disease  does  not  differ  in  any  essential  frwn 
what  we  find  in  the  female. 


CHAPTER    XXIII 
THE  ABDOMEN 

The  diagnosis  of  the  injuries  and  surgical  diseases  of  the  abdomen  is  one 
of  the  most  interesting,  and  sometimes  one  of  the  most  difficult,  tasks  the 
surgeon  is  called  upon  to  perform.  The  responsibilities  in  the  given  case  are 
often  heavy,  since  the  life  of  the  patient  may  depend,  both  in  injury  and 
disease,  upon  the  immediate  decision  of  the  question.  Shall  the  abdomen  be 
opened  or  not?  In  some  cases  the  answer  is  easily  arrived  at;  in  others,  a 
liigh  degree  of  skill  and  judgment  based  upon  a  wide  experience  are  called 
for  to  arrive  at  a  correct  decision ;  and  in  still  others,  the  best  men  alive  may 
err.  In  abdominal  diseases,  the  patient  will  usually  have  been  in  charge  of 
a  medical  man,  who  furnishes  the  history  of  the  case  and  frequently  the 
diagnosis.  The  choice,  for  or  against  operative  interference,  rests  with  the 
surgeon.  Time  was  when  a  large  proportion  of  the  medical  profession  shared 
with  the  laity  a  decided  fear  of  and  prejudice  against  early  operative  inter- 
ference in  diseases  of  the  abdominal  organs.  The  good  results  following  early 
operation  in  many  acute  and  chronic  abdominal  conditions,  together  with  the 
dangers  of  delay,  and  the  utter  hopelessness  of  interference  when  malignant 
disease  is  far  advanced,  or  the  patient  is  exhausted  by  septic  poisoning  or  by 
diffuse  purulent  peritonitis  with  paralysis  of  the  intestine,  are  now  very  gen- 
erally recognized  by  the  more  intelligent  members  of  the  medical  profession, 
and  even  by  the  laity.  The  surgeon  may  therefore  expect  to  be  called  at  a 
favorable  time,  and  to  receive  hearty  support  from  the  family  medical  attend- 
ant in  a  large  proportion  of  the  cases  he  is  asked  to  see.  Many  cases  are  met 
with  such  that  the  surgeon,  although  ignorant  of  the  precise  seat  and  nature 
of  the  lesion,  is  entirely  justified  in  operating  on  the  ground  that  the  disease 
is  evidently  of  a  serious  character,  only  to  be  relieved,  if  at  all,  by  operation, 
and  that  the  risk  of  exploration  is  slight.  The  various  forms  of  intestinal 
obstruction,  cases  of  acute  purulent  peritonitis  of  obscure  origin,  many  injuries 
of  the  abdomen,  a  considerable  number  of  abdominal  tumors,  and  numerous 
other  conditions  may  fall  into  this  category.  Before  describing  the  methods 
used  in  the  diagnosis  of  intra-abdominal  lesions,  it  will  be  necessary  to  discuss 
the  injuries  and  diseases  of  the  abdominal  wall.  Lesions  of  the  viscera  and 
of  the  parietes  are  often  associated,  but  many  of  the  latter  occur  alone,  and 
demand,  therefore,  separate  consideration. 
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mjXTRIES  OF  THE  ABDOMINAL  WALL 

Injuries  of  the  abdominal  wall  may  be  subcutaneous  or  open  wounds;  the 
latter  may  be  penetrating  or  nonpenetrating. 

Contusions. — The  slightest  form  of  contusion  occurs  from  slight  or  moderate 
blows  upon  the  abdomen,  and  is  followed  by  the  escape  of  blood  into  the  sub- 
cutaneous tissues,  ecchymosis,  slight  pain,  and  tenderness.  These  signs  and 
symptoms  usually  disappear  in  a  few  days.  If  a  considerable  vessel  or  several 
vessels  are  ruptured,  a  fluctuating  hematoma  may  form  beneath  the  skin.  The 
effused  blood  tends  to  spread  by  gravity,  and  to  appear  as  a  characteristic  blue 
discoloration  on  the  lower  part  of  the  abdomen,  the  thighs,  the  flanks,  and 
sometimes  upon  the  back.  In  some  cases,  when  the  violence  is  more  severe, 
bleeding  may  take  place  behind  the  abdominal  muscles  in  the  properitoneal 
fatty  tissue.  In  these  the  blood  may  find  its  way  downward,  and  appear  after 
several  days  below  Poupart's  ligament  in  the  thigh;  such  bleeding  may  be 
large  in  amount. 

Shock. — After  severe  contusions  of  the  abdomen,  the  condition  known  as 
abdominal  shock  is  observed ;  the  symptoms  are  believed  to  be  due  to  irritation 
of  the  peripheral  nerves,  causing  a  reflex  paralysis  of  the  vasomotor  center  of 
the  medulla.  The  patients  fall  immediately  into  a  condition  of  collapse.  The 
features  are  pale,  drawn,  and  pinched;  the  mucous  membranes  are  blanched, 
the  expression  dull  and  apathetic.  Cerebration  is  slow  and  imperfect  The 
pupils  of  the  eyes  are  dilated,  and  respond  but  slowly  to  light.  The  extremities 
are  cold.  There  may  be  nausea  and  vomiting.  The  temperature  of  the  body 
is  often  subnormal,  the  pulse  slow  or  rapid,  thready,  and  compressible.  Respi- 
ration is  shallow,  irregular,  or  sighing ;  it  may  be  of  the  Cheyne-Stokes  type. 
(See  Shock.)  From  this  condition  the  patients  usually  rally  after  minutes  or 
hours,  unless  some  gross  lesion  of  the  abdominal  contents  is  present.  A  few 
cases  only  have  resulted  fatally,  apparently  from  the  condition  of  shock  alone, 
death  being  preceded  by  unconsciousness  and  progressive  heart-failure.  All 
these  cases  give  the  surgeon  anxiety  and  demand  careful  watching  for  signs 
of  intra-abdominal  bleeding  or  injury  of  hollow  organs. 

Still  another  condition  occurs  from  blows  upon  the  upper  part  of  the  abdo- 
men and  over  the  lower  ribs,  the  nature  of  which  is  not  entirely  clear.  An 
individual  receives  a  blow  in  the  epigastrium — as  from  a  fist  while  boxing. 
He  falls  to  his  knees  or  prone  upon  the  ground,  and  for  some  seconds  is  almost 
unable  to  breathe;  there  is  a  sense  of  impending  suffocation.  The  expression 
of  the  face  is  drawn  and  anxious.  The  accessory  muscles  of  respiration  are 
powerfully  contracted ;  after  several  ineffectual  gasps,  he  succeeds  in  taking  a 
labored  inspiration,  and  after  seconds  or  minutes  breathing  gradually  becomes 
normal.  For  minutes  or  hours  he  feels  more  or  less  muscular  weakness.  It 
seems  not  improbable  that  temporary  paralysis  of  the  diaphragm,  induced  in 
a  reflex  manner  by  the  mechanical  irritation  of  the  sympathetic  nerves  of  the 
abdomen,  may  account  for  the  condition. 
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RuPTUKE  OF  THE  Abdominal  Muscles. — Ruptiirc  of  the  abdominal  mus- 
cles occurs  as  the  result  of  contusions  of  the  abdominal  wall,  very  rarely  as 
the  result  of  muscular  effort,  in  healthy  persons.  Among  alcoholics  and  during 
acute  infectious  diseases — ^notably  typhoid  fever — rupture  of  the  rectus  ab- 
dominis is  not  a  very  infrequent  accident  The  rectus  abdominis  is  ruptured 
in  most  instances  below  the  umbilicus.  The  number  of  cases  in  which  the 
dblique  or  transverse  muscles  have  been  ruptured  is  very  small.  The  diag- 
nosis is  to  be  made  from  the  history  of  a  blow,  a  sudden  muscular  strain,  or 
I  violent  hyperextension  of  the  trunk.  The  patient  will  have  felt  a  sharp 
pain  at  the  point  of  rupture,  and  often  a  sense  of  something  giving  way.  There 
will  be  localized  pain  and  tenderness.  If  the  patient  is  not  too  fat,  palpation 
»rill  discover  a  pit  or  sense  of  diminished  resistance  at  the  point  of  rupture; 
lometimes  a  sense  of  fullness  above  or  below.  In  ordinary  cases  the  rupture 
leals  by  the  production  of  a  scar  in  the  substance  of  the  muscle.  If  the 
•upture  has  occurred  during  typhoid,  or  some  other  infectious  disease,  sup- 
)uration  may  occur  by  hematogenous  infection.  In  some  cases  the  anterior 
ayer  of  the  rectus  sheath  may  be  ruptured  by  blunt  violence.  The  belly  of 
he  muscle  may  protrude  through  the  rent  and  be  palpable  as  a  tender  tumor. 
[n  all  cases  of  contusion  of  the  abdomen,  even  if  not  very  severe,  there  is  risk 
)f  injury  to  the  viscera — notably  to  the  intestine.  The  nature  of  the  accident 
ihould  be  inquired  into  carefully.  Those  injuries  in  which  the  abdomen  is 
impressed  against  a  solid  support — as  the  ground,  a  wall,  a  railway-car  buffer, 
?tc. — are  always  to  be  regarded  as  serious.  A  long  continuance  or  increase  in 
the  symptoms  of  shock,  or  a  return  of  such  symptoms  after  hours  or  days, 
points  to  intra-abdominal  hemorrhage  or  rupture  of  the  gut;  general  abdom- 
inal pain  and  muscular  rigidity,  extending  beyond  the  injured  area,  to  rupture 
of  the  gut  and  peritonitis;  the  general  symptoms  of  hemorrhage,  abdominal 
pain,  and  dullness  on  percussion  in  the  flanks  to  free  blood  in  the  belly.  It  is 
to  be  borne  in  mind  that  contused  gut  may  slough  and  permit  the  escape  of 
intestinal  contents  after  many  days;  hence,  contusions  of  the  belly  are  always 
to  be  regarded  as  possibly  dangerous  injuries. 

Wounds  of  the  Abdominal  Wall. — Nonpenetrating,  incised  wounds  of  the 
abdominal  wall  are  not  dangerous  injuries,  if  clean.  The  only  important 
vessels  likely  to  be  injured  are  the  deep  epigastric  artery  in  front  and  the 
lumbar  arteries  behind.  The  deep  epigastric  is  given  off  from  the  external 
iliac  opposite  the  center  of  Poupart's  ligament,  and  runs  upward  and  inward 
behind  the  rectus  muscle,  which  it  supplies,  to  anastomose  in  the  epigastrium 
with  the  internal  mammary.  If  cut,  both  ends  of  the  divided  vessel  should 
be  tied.  Wound?  of  the  lumbar  arteries  are  rnre.  The  superficial  epigastric, 
if  cut  between  Poupart's  ligament  and  the  umbilicus,  scarcely  gives  rise  to 
serious  bleeding.  In  many  instances  the  nature  and  extent  of  the  injury  will 
be  readily  evident  on  inspection.  Wounds  of  the  sheath  of  the  rectus,  of  the 
external  oblique  aponeurosis,  of  the  muscular  bellies,  for  example.  Such 
grounds  are  quite  common  among  negroes  in  the  city  of  Xew  York.      They 
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are  usually  razor  cuts,  and  run  transversely  or  obliquely  across  the  belly,  and 
often  cut  the  intestine.  Among  Italians,  narrow  stab  wounds  are  commonly 
observed;  they  are  made  with  pen-knives,  slender  daggers,  or  sharpened  files. 
Incised  and  stab  wounds  made  with  carving  knives,  butchers'  knives,  and  sailors* 
sheath  knives  are  quite  commonly  seen  in  the  hospitals  of  New  York  City. 
In  a  large  proportion  of  the  cases  the  peritoneum  is  opened  and  one  or  other 
of  the  abdominal  viscera  injured,  most  commonly  the  small  intestine,  sometimes 
the  stomach  and  colon,  occasionally  the  liver,  rarely  the  kidney.  It  is  stated 
that  among  miners  in  Mexico  assaults  with  daggers  are  not  infrequent;  the 
victim  is  usually  stabbed  from  behind,  and  the  ascending  or  descending  colon 
is  frequently  woimded.  When  the  nature  of  the  weapon  or  the  symptoms  make 
it  probable  that  the  wound  opens  the  peritoneum,  it  should  be  explored  by 
direct  vision,  and  with  every  possible  aseptic  precaution,  best  under  a  general 
anesthetic,  the  original  wound  being  enlarged  for  the  purj)ose,  if  necessary. 
If  a  hole  of  some  size  exists  in  the  peritoneum,  omentum,  or,  less  often,  intes- 
tine may  be  found  prolapsed  in  the  external  wound.  (See  Penetrating  Wounds 
of  the  Abdomen.) 

Contused  and  Lacerated  Wounds  of  the  Abdominal  Wall. — Contused 
and  lacerated  wounds  of  the  abdominal  w^all  are  produced  by  blunt  violence, 
by  a  blow  of  a  horse's  hoof,  by  machinery  accidents,  by  explosions,  by  the 
falling  of  iron  beams,  etc.  They  are  often  attended  by  extensive  stripping  of 
the  tissues  and  by  loss  of  substance,  so  that  the  muscles  may  be  laid  bare  over 
a  considerable  area.  When  produced  by  purely  blunt  violence  they  rarely,  if 
ever,  open  the  peritoneum.  No  difficulties  exist  in  the  diagnosis,  as  far  as 
the  abdominal  wall  is  concerned.     Foreign  bodies  should  be  sought  for. 

Gunshot  Wounds  of  the  Abdominal  Wall. — Gunshot  wounds  of  the 
abdominal  wall  usually  penetrate  the  peritoneum ;  such  will  be  spoken  of  under 
injuries  of  the  abdominal  contents.  Occasionally  a  tangential  shot  may  fail 
to  do  so,  or  a  spent  bullet  may  cause  a  more  or  less  superficial  contused  wound; 
oilly  rarely  a  bullet,  traveling  at  low  velocity,  may  be  deflected  by  fascial 
planes  and  follow  the  contour  of  the  abdominal  wall  for  a  variable  distance, 
to  lodge  or  emerge.  In  cases  of  doubt,  palpation  or  the  X-rays  will  locate 
the  missile,  if  present.  The  signs  and  symptoms  of  injury  of  the  abdominal 
contents  will  be  absent.  It  should  not  be  forgotten  that  a  shell  fragment,  or 
even  a  bullet,  may  cause  rupture  of  the  gut  without  perforating  the  abdom- 
inal wall. 

Foreign  Bodies  in  the  Abdominal  Wall. — Foreign  bodies  in  the  abdominal 
wall  may  be  introduced  from  without  through  a  wound ;  such  are  splinters  of 
wood,  portions  of  clothing,  needles,  a  portion  of  a  knife  blade,  etc. ;  or  they 
may  have  been  swallowed,  and  have  ulcerated  through  the  intestine,  to  appear 
usually  in  the  region  of  the  umbilicus.  In  the  first  class  the  foreign  body,  if 
bearing  pyogenic  germs,  causes  the  wound  to  suppurate  until  it  is  extracted. 
In  the  second  the  intestine  may  become  adherent  to  the  abdominal  wall,  and 
an  abscess  may  form  from  which  the  body  is  extracted,  leaving  a  fecal  fistula 
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fcehind,  which  may  close  spontaneously  or  not;  or  the  abscess,  when  opened, 
may  have  ceased  to  communicate  with  the  gut,  or  the  foreign  body — a  needle, 
lor  example — may  merely  cause  a  jK)int  of  local  pain  and  tendemei^s  in  the 
abdominal  wall  without  inflammatory  signs. 

DISEASES  OF  THE  ABDOMINAL  WALL 

Inflammations — Furuncles,  superficial  abscesses,  occasionally  carbuncles  and 
diffuse  phlegmonous  processes,  occur  in  the  skin  and  subcutaneous  tissues  of 
the  abdominal  wall  as  in  other  situations.  They  present  no  special  diagnostic 
features.  (See  these  topics  in  chapters  on  General  Surgery.)  Scalds  and 
lurns  of  the  abdominal  wall,  from  steam,  flame,  acids,  and  alkalies,  arc  not 
Tare.  I  saw  a  man  die  in  three  days  from  erysipelas  of  the  abdominal  wall 
following  a  scald  of  the  alnlominal  wall  and  scrotum. 

Dekp-seated    Inflammations. — The    deep-seated    inflammations    are    of 
more  interest.     Suppuration  in  the  deeper  structures  of  the  abdominal  wall 
may  be  due  to  primary  infections  from  open  wounds,  to  hematogenous  infec- 
tions in  the  course  of  infectious  diseases,  to  metastatic  infections  in  the  course 
of  pyemia.    In  many  cases  the  infection  is  due  to  the  extension  of  suppurative 
processes  from  near  or  distant  organs  or  structures,  or  to  traumatisms  involv- 
ing the  bladder  or  the  intestine.     Certain  of  these  inflammations  occur  near 
the  middle  line  of  the  belly  in  front,  between  the  umbilicus  and  the  pubes. 
Among  the  primary  infections  may  be  mentioned  suppuration  in  the  rectus 
sheath,  usually  in  front  of  the  muscular  bellies  and  below  the  umbilicus.     Such 
suppuration  may  follow  rupture  of  the  muscle  in  the  course  of  typhoid  fever. 
In  addition  to  the  general  signs  of  sepsis,  more  or  less  marked,  there  will  be 
local  pain  and  tenderness  and  the  formation  of  a  tumor  which  becomes  more 
prominent  and  less  movable  when  the  recti  are  put  in  action — as  in  rising  to  a 
sitting  posture.     A  subcutaneous  abscess  may  usually  be  moved  a  little  irre- 
spective of  the  action  of  the  recti.     The  tumor  may  be  unilateral  or  bilateral, 
find  will  correspond  in  situation  and  contour  with  the  rec'tus  sheath. 

Suppuration  behind   the  muscles   may   occur   in   several   situations:    (1) 
Around  the  umbilicus;   (2)  in  the  loose  connective  tissues  behind  the  recti; 
(3)  in  the  prevesical  space   (cavum  Retzii)  ;    (4)   in  the  proix^ritoneal  con- 
nective tissues.     It  is  to  be  borne   in  mind,   that  while  anatomically  these 
several  spaces  can  be  recognized  as  distinct  and  separate,  and  clinically  inflam- 
mations are  in  many  cases  limited  by  these  anatomical  boundaries,  yet  in  other 
instances  infection  may  involve  two  or  more  of  the  spaces  at  the  same  time. 
The  most  important  of  these  spaces  is  the  space  of  Retzius,  or  prevesical  space. 
Suppuration  may  occur  here  from  a  variety  of  causes,  among  them  trauma, 
either  subcutaneous  or  open,  to  the  lower  part  of  the  belly,  with  the  formation 
of  a  hematoma  in  the  prevesical  space,  which  becomes  infected  and  forms  an 
abscess.     I  have  seen  abscesses  in  this  region  follow  fractures  of  the  pelvis, 
with  or  without  evident  rupture  of  the  membranous  urethra  or  bladder.    When 


Fia,  253. — Laage  Ab^ejis  or  thb  ABfiOMtNAL  Waii.  Origin atino  in  the  Shlatm  or  thr  R^ 
Muscle.     (New  York  Hospital  CollecUon,  service  of  Dr.  F.  W*  Murray.)  m 

prevesical  space  may  be  Eientioned  BUppurative  processes  of  the  prostiite  \m 
seminal  vesicles;  cystitis  and  p(?ricystitis,  whether  of  gonorrheal  or  other  on 
gin;  ulceration  of  the  hladder  wall;  osteomyelitis  of  the  pelvic  bones;  FiippwrB 
tive  inflanmiation  of  the  retroiK*ritoneal  glands  folkiwing  cliancnvidid  or  ^nli 
nary  pyogenic  infection;  ulcerative  processes  of  the  sigmoid  flexure;  possibl} 
alsOj  o£  the  venniforjn  appendix. 

A  so-called  hygroma  of  the  prevesical  space  Avas  described  by  Giiyon,  ml* 
has  seen  several  caseSp  J 

Sigm  and  Si/mpioms  of  Aetiie  Suppitraiwii  in  the  Prevesiml  Space^^-ii 
signs  and  symptoms  of  acute  siippiin.itirm  in  the  j)revesical  space  are  fmd 
characteristic ;  the  ordinary  constitutional  symptoms  of  septic  infectJOB  ti 
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present;  in  addition  there  may  be  symptoms  of  peritoneal  irritation,  nausea, 
and  vomiting.  The  pressure  upon  the  bladder  causes  painful  and  often  diffi- 
cult urination  or  retention  of  urine.  There  is  pain  in  the  lower  part  of  the 
belly,  of  an  intense  character,  so  that  the  patient  may  lie  with  his  knees  drawn 
up,  as  in  some  cases  of  peritonitis.  Upon  inspection  and  palpation  a  rounded, 
tender  tumor  can  be  seen  and  felt  above  the  pubes,  resembling  in  situation  and 
contour  a  distended  bladder.  Evacuation  of  the  bladder  with  a  catheter  does 
not  cause  the  tumor  to  disappear.  The  tumor  gives  a  flat  note  upon  light 
percussion.     The  introduction  of  an  aspirating  needle  withdraws  pus. 

Tuberculosis  of  the  Space  of  Retzius. — Tuberculosis  of  the  space  of  Retzius 
has  been  observed  secondary  to  tuberculosis  of  the  recti  muscles.  Acute  symp- 
toms are  wanting. 

Suppuration  Behind  the  Recti. — Suppuration  behind  the  recti  in  the  sub- 
muscular  or  in  the  properitoneal  tissues  is  occasionally  obser\'ed  as  a  primary 
cimdition  without  evident  cause.  The  tumor  has  a  higher  situation  than  those 
just  described ;  it  is  broader  above  toward  the  umbilicus,  and  tapers  off  toward 
the  pubes.  Symptoms  of  pressure  upon  the  bladder  are  absent;  urination  is 
not  affected.  In  a  case  I  operated  on  some  years  ago  the  patient  was  an  elderly 
man,  who  had  previously  enjoyed  good  health.  He  entered  the  hospital  suf- 
fering from  pain  in  the  lower  part  of  the  abdomen  and  moderate  sepsis.  A 
rounded,  painful,  tender  mass  could  be  felt  in  the  abdomen,  extending  from 
the  umbilicus  to  the  pubes,  flat  on  percussion.  Incision  evacuated  a  pint  or 
more  of  pus  lying  behind  the  recti  muscles,  above  the  bladder  and  in  front 
of  the  peritoneum.  No  cause  could  be  found  for  the  abscess,  which  healed 
in  due  course. 

Deep-seated  Suppuration  in  the  Flanks. — Deep-seated  suppurative  processes 
in  the  lateral  regions  of  the  abdomen  may  be  due  to  extension  froui  a  great 
Variety  of  lesions.  Those  proceeding  from  the  kidney  or  from  the  perirenal 
^^onnective  tissues  present  in  front  of  the  outer  border  of  the  quadratus  lum- 
^rum  muscle.  In  a  good  many  cases  the  kidney  itself  is  not  involved.  The 
deep  origin  of  the  process  renders  an  early  diagnosis  difficult  without  a  history 
of  injury  or  the  signs  of  a  suppurative  lesion  of  the  kidney  (pyuria,  etc.). 
There  will  be  general  symptoms  of  sepsis,  pain,  and  deep  tenderness  in  the 
loin  below  the  ribs,  and  a  sense  of  resistance  on  bimanual  palpation  of  the  loin. 
When  the  abscess  becomes  subcutaneous,  a  tender,  fluctuating  tumor  will  be 
formed.  An  aspirating  needle  may  be  cautiously  used  to  establish  the  diag- 
nosis. Sometimes  these  abscesses  develop  quite  slowly;  several  weeks  may 
elapse  after  the  commencement  of  the  syuiptonis  before  the  local  signs  permit 
a  positive  diagnosis.  This  is  notably  true  in  stout  persons,  where  deep-seated 
palpation  of  the  abdomen  is  difficult.  I  recall  a  case  of  this  kind  in  a  physician 
Avho  had  tenderness  and  pain  beneath  his  short  ribs,  and  moderate  symptoms 
of  sepsis,  for  several  weeks  before  pus  could  bo  obtained  through  a  long  needle. 
Xo  cause  could  be  found  for  this  abscess.     (See  also  Perineal  Inflammations.) 

Suppurative  processes,   acute  or  chronic,   arising  from   the   vcrtebrie  and 


THE   ABDOMEN 

ribs  may  present  in  the  same  region;  concomitant  signs  and  symptoms  must 
be  sought  for.  In  the  iliac  region  inflammatory  tumors  in  great  variety  may 
become  superficial..  Among  them  may  be  mentioned  abscesses  from  the  apj)en- 
dix,  from  the  uterine  adnexa,  and  from  the  bladder ;  inflamed  aneurisms  of  the 
iliac  vessels ;  abscesses  from  the  kidney  and  ureter,  from  the  pelvic  bones,  and 
from  caries  of  the  spinal  vertebra?;  perforations  of  tuberculous  or  malignant 
growths  of  the  ileum,  cecum,  and  ascending  colon  on  the  right  side,  of  the 
sigmoid  flexure  on  the  left;  actinomycosis  of  the  cecum,  etc.  The  diagnosis 
of  some  of  these  conditions  is  not  difficult  from  the  history  and  physical  signs. 
If  the  suppurative  process  is  acute,  the  presence  of  pus  can  usually  be  dete^ 
mined  by  simple  methods  of  examination;  to  determine  its  origin  may  be?  quite 
difficult.  In  chronic  cases  the  diagnosis  may  be  very  puzzling;  the  liiston', 
the  functional  disturbances  of  special  organs,  if  present,  may  aid.  Often  the 
diagnosis  will  only  be  made  at  the  time  of  operation. 

Actinomycosis  of  the  Abdominal  Wall, — Actinomycosis  of  the  abdominal 
wall  is  always  secondary  to  actinomycosis  of  the  gut,  usually  of  the  cecum. 
The  infection  becomes  superficial  in  the  right  iliac  fossa  in  most  cases,  less 
commonly  in  the  umbilical  region.  If  an  intestinal  tumor  and  intestinal 
symptoms  have  preceded  the  invasion  of  the  abdominal  wall,  the  diagnosis 
may  be  simple ;  if  not,  it  will  be  difficult  A  firm,  indurated  area,  usually  of 
small  size,  will  be  palpable  in  the  abdominal  wall,  not  sharply  circumscribed, 
covered  by  normal  skin.  The  progress  of  the  disease  is  usually  slow  and 
chronic,  unless  a  considerable  hole  forms  in  the  intestine,  when  a  phlegmonous 
inflammation,  with  septic  symptoms,  may  result  from  the  escape  of  intestinal 
contents.  Ordinarily  the  skin  is  slowly  involved,  becomes  reddened,  and  finally 
perforated  with  the  discharge  of  pus  usually  having  a  fecal  odor  and  con- 
taining actinomycosis  granules.  In  some  cases  the  granules  will  only  be  recog- 
nized in  the  granulation  tissue  lining  the  sinuses. 

Tumors  of  the  Abdominal  Wall. — Fibroma. — The  abdominal  wall  may  be 
the  seat  of  fibroma  molluscum.  Soft  fibroma,  cither  as  an  isolated  growth 
or  in  conjimt'tion  with  disseminated  tumors  of  like  character.     (See  Fibroma.) 

Dermoid  Tumors  of  the  Abdominal  Wall, — Deep-seated  fibromata  bavisg 
certain  interesting  characters  may  arise  from  the  tendinous  and  fascial  layeis 
of  the  abdominal  wall.  Histologically  they  may  be  pure  fibromata,  or  occt- 
sionally  combined  with  myxoma,  sometimes  with  the  formation  of  cTBtie  W' 
ities.  These  tumors  occur  for  the  most  part  in  w^omen  between  twwlgp4te 
and  thirty  years  of  age,  and  may  appear  after  labor.  They  are  rare  in  wA 
They  have  followed  trauma  to  the  abdomen  in  certain  cases.  Tbey  appif 
in  the  sheath  of  the  recti  muscles;  less  often  in  the  oblique  or  transiene 
muscles  of  the  abdomen.  They  may  grow  outwardly  toward  the  surface  or 
remain  behind  the  muscular  wall  of  the  belly.  They  are  tumors  of  modentel|7 
rapid  growth,  and  may  reach  a  large  size  in  two  or  three  years.  They  aie 
hard,  firm  tumors,  of  smooth  or  coarsely  knobby  surface,  firmly  attached  to 
the  surrounding  tissues,  sometimes  painful,  but  not  tender.     After  the  tumor 
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as  elsewhere,  the  disease  varies  in  malignancy,  and  possesses  the  usual  history 
and  characters.  The' muscles  of  the  abdominal  wall  are  often  invaded  earljr, 
but  the  peritoneum  is  usually  spared  until  late  in  the  disease.  Ulceration, 
bleeding,  sloughing,  and  metastasis  regularly  take  place.  The  prognosis  is 
generally  unfavorable.  The  illustration  shows  a  mixed-celled  sarcoma  of  the 
abdominal  wall  of  a  woman  aged  thirty-two.  The  entire  thickness  of  the 
abdominal  wall  was  invaded,  except  the  peritoneum.  The  tumor  had  been 
growing  three  years.  After  I  removed  it  the  woman  remained  well  for  two 
years.     Local  recurrence  then  took  place,  from  which  she  died. 

Lipoma. — Lipoma  may  occur  in  any  of  the  layers  of  the  abdominal  wall, 
chiefly  in  the  subcutaneous  and  in  the  properitoneal  fatty  tissues.  The  subcu- 
taneous lipomata  occur  rather  at  the  sides  than  in  the  middle  of  the  abdomen. 
Thpy  are  slow-growing,  usually  sessile,  rarely  pedunculated  tumors,  and  may 
attain  a  large  size  in  the  course  of  years.  Their  characters  are  those  of  lipoma 
elsewhere.  (See  Tumors.)  Diffuse  lipoma  may  also  occur.  The  subserous 
lipomata  are  quite  peculiar  tumors.  They  occur  in  the  middle  line  of  the 
belly,  above  the  umbilicus,  and  are  usually  quite  small.  They  perforate  the 
linea  alba,  and  appear  as  small  masses  of  fat  in  the  middle  line  beneiith 
the  skin.  Often  they  drag  a  small  process  of  peritoneum  after  them,  creating 
thus  a  small  peritoneal  sac.  They  are  sometimes  wholly  or  partly  reducible 
through  the  hole  in  the  fascia.  There  are  sometimes  digestive  disturbances, 
nausea  and  vomiting  and  abdominal  pain,  accompanying  these  tumors.  The 
differential  diagnosis  between  them  and  a  small  hernia  containing  adherent 
omentum,  or  a  small,  empty  hernial  sac  covered  by  a  layer  of  subserous  fat, 
is  often  impossible  except  by  operation.  When  the  patient  has  a  thick  pan- 
niculus  adiposus,  the  difficulty  is  greatest.  Upon  pushing  these  fatty  tumors 
back  through  the  hole  in  the  fascia,  the  pain  and  digestive  troubles  often 
disappear  at  once. 

Epithelial  Growths  of  the  Abdominal  Wall. — Epithelial  tumors  of 
the  abdominal  wall  are  infrequent.  Papillomata  and  sebaceous  cysts  may 
occur.  (See  Tumors.)  Epithelioma  may  develop  in  scars  or  from  chronic 
irritation  of  the  skin,  possibly  from  an  X-ray  burn  of  considerable  depth. 
Secondary  carcinomata  of  the  inguinal  glands  are  common  following  carcinoma 
of  the  uterus,  rectum,  penis,  scrotum,  and  lower  extremities.  It  has  rarely 
happened  that  a  carcinoma  of  the  stomach  or  intestine  has  become  adherent 
to,  and  finally  perforated,  the  abdominal  wall.  The  recognition  of  all  these 
conditions  is  not  difficult,  having  in  mind  the  history  of  or  actual  presence  of 
the  primary  growth. 

Echinococcus  of  the  Abdominal  Wall, — Echinococcus  of  the  abdominal  wall 
is  one  of  the  rarest  localizations  of  this  disease,  only  a  very  few  such  cases 
having  been  observed.  The  cysts  may  be  located  in  the  lumbar  or  umbilical 
regions  or  elsewhere.  A  differential  diagnosis  from  echinococcus  of  an  intra- 
abdominal origin  may  be  difficult,  since  if  the  cyst  originate  behind  the  rau^ 
cular  wall  of  the  belly,  it  will  grow  into  the  abdominal  cavity  and  form  adhe- 
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ions  to  the  viscera.  The  disease  is  slow  and  insidious  in  its  progress.  The 
patients  suffer  from  abdominal  pain,  disturbances  of  digestion  and  nutrition. 
?ressure  symptoms  upon  the  diaphragm  causing  dyspnea  are  absent,  thus  serv- 
ng  to  exclude  echinococcus  of  the  liver.  If  pus  infection  takes  place,  the 
ymptoms  of  sepsis  are  added.  The  abdominal  wall  may  be  perforated  with 
jvacuation  of  the  sac.  When  the  signs  are  such  that  an  intra-abdominal  origin 
»nnot  be  excluded,  it  will  be  unwise  to  use  an  aspirating  needle  for  diagnostic 
juncture,  since  the  peritoneal  cavity  might  thus  be  infected  by  the  escape  of 
he  contents  of  the  cyst.     (See  Echinococcus.) 

DISEASES  OF  THE  UMBILICUS 

Congenital  Anomalies  of  the  TTmbilicus. — Imperfect  closure  or  failure  to 
lose  of  the  omphalomesenteric  duct^ — normally  closed  at  the  end  of  the  eighth 
reek  of  fetal  life — may  cause  congenital  anomalies  of  the  umbilicus.  A  num- 
ler  of  different  conditions  may  exist. 

1.  The  communication  with  the  small  gut  may  remain  patent  from  the 
Qtestine  through  the  umbilicus  and  into  the  cord  (omphalomesenteric  fistula). 

2.  The  duct  may  be  closed  up  to  the  umbilicus,  but  patent  outside  the  abdo- 
aen  (umbilical  omphalomesenteric  diverticulum). 

3.  The  duct  may  be  closed  from  the  intestine,  and  also  at  the  umbilicus, 
lut  patent  between  these  points  (omphalomesenteric  cyst). 

4.  The  connection  between  the  duct  and  the  umbilicus  is  not  present,  but 
he  communication  with  the  intestine  remains  open,  forming  an  intestinal 
liverticulum  of  variable  size  and  length,  situated  from  a  foot  to  twenty  inches 
:rom  the  ileo-cecal  valve  (Meckel's  diverticulum).  The  most  couimon  anomaly 
)f  the  four,  found  in  about  one  individual  among  fifty.  (See  Aleckel's  Diver- 
ticulum.) 

1.  Ompiialomesenteric  Fistula. — ^Wlien  the  duct  is  patent  throughout, 
separation  of  the  cord  after  birth  will  leave  behind  a  fistulous  orifice  lined 
)j  mucous  membrane,  which  discharges  mucus  or  mucus  and  intestinal  con- 
tents. The  former  variety  is  to  be  differentiated  from  the  much  rarer  congen- 
tal  fistulie  of  the  stomach  by  the  fact  that  the  latter  furnish  an  acid  secretion 
vhich  may  digest  the  surrounding  skin.  In  another  rare  form  the  intra- 
ibdominal  pressure  causes  a  protrusion  of  the  mucous  meuibrane  of  the  duct; 
his  prolapse  may  increase,  dragging  the  intestine  after  it  until  the  latter 
eaves  the  abdomen  and  lies  as  an  everted  loop  upon  the  belly.  There  will 
hen  be  found  two  orifices,  both  loading  into  the  intestine.  A  congenital 
imbilical  anus  exists.  If  the  unil)ilical  ring  is  small,  such  children  may  die 
f  intestinal  obstruction.  A  careless  ligation  of  the  cord  in  the  presence  of 
congenital  umbilical  hernia  containing  intestine  may  wound  or  divide  the 
ut.  Careful  palpation  of  the  cord,  should  it  seem  tliicker  than  normal,  should 
etect  the  presence  of  intestine  from  the  characteristic  gurgling  and  reduci- 
ility. 


702  THE  ABDOMEN 

2.  Omphalomesenteric  Diverticulum. — In  this  form,  after  the  sepa- 
ration of  the  cord,  a  small,  red,  moist  tumor  remains  behind,  covered  by 
mucous  membrane ;  this  may  reach  the  size  of  a  raspberry,  which  it  somewhat 
resembles  in  appearance.  The  mucous  membrane  passes  oflF  the  surface  of  the 
tumor  into  the  normal  skin  of  the  abdomen.  Xo  fistulous  opening  through 
the  umbilicus  into  the  intestine  exists,  thus  differentiating  the  condition  from 
omphalomesenteric  fistula  in  which  a  probe  can  be  passed  through  the  fistulous 
tract  into  the  gut. 

3.  The  omphalomesenteric  cysts  are  so  rare  that  their  description  is  here 
omitted. 

4.  See  Meckel's  diverticulum. 

Congenital  Anomalies  of  the  TJraclius. — The  fetal  tube  connecting  the  urinary 
bladder  with  the  allantois  may  remain  patent  at  birth:  (1)  From  the  bladder 
to  the  umbilical  cord.  (Congenital  urachus  fistula.)  (2)  The  urachus  may 
communicate  with  the  bladder  and  remain  open  a  variable  distance  in  the 
abdomen,  but  the  opening  does  not  extend  to  the  umbilicus.  x\n  umbilical 
urinary  fistula  may  develop  during  infancy  or  later  in  life.  (3)  The  ura- 
chus is  closed  off  from  the  bladder  and  at  the  umbilicus,  but  remains  patent 
between  those  points.  A  urachus  cyst  may  develop  in  later  years  between 
the  bladder  and  the  abdominal  wall — a  rare  condition.  The  etiological 
relation,  however,  between  such  cysts  and  the  urachus  is  denied  by  some 
observers. 

1.  In  the  first  variety,  after  the  cord  separates,  a  fistulous  tract  is  present, 
lined  by  mucous  membrane  from  which  urine  esca|^s,  continuously  or  intonnit- 
tently,  in  larger  or  smaller  quantity.  Commonly  a  prolapse  of  the  wall  of 
the  urachus  occurs,  forming  a  considerable  projection  from  the  navel,  of  cylin- 
drical sha[)e ;  the  urachus  opens  at  its  tip.  If  the  umbilical  ring  is  large  the 
bladder  may  prolapse,  and  much  or  all  of  the  urine  may  escape  through  the 
umbilicus.  Before  closing  the  opening  the  surgeon  should  look  for  obstruc- 
tion to  the  outflow  of  urine  through  the  normal  channels,  phimosis,  or  a  nar 
row  meatus  urinarius.  If  infection  of  the  urachus  takes  place  the  discharge 
may  l)e  purulent  and  ammoniacal. 

2.  The  second  variety  rarely  if  ever  gives  rise  to  symptoms  unless  infec- 
tion occurs,  usually  through  the  bladder.  The  trouble  may  arise  during  child- 
hood or  adult  life.  An  inflammatory  tumor  will  then  l)e  formed  Ix^hind  the 
pul)es.  There  will  usually  be  purulent  urine  and  symptoms  of  cystitis.  Tte 
tumor  may  rupture  externally,  or  an  incision  will  enter  a  cavity  above  and 
in  front  of  the  bladder  containing  a  mixture  of  urine  and  pus.  Occasionally 
a  calculus  has  been  removed  from  such  a  cavity. 

3.  Although  the  above  conditions  are  rare,  the  third  variety,  "  urachus 
cysts,"  is  still  more  rare.  They  present  as  noninflammatory  tumors  in  the 
suprapubic  region,  giving  the  physical  signs  of  a  cyst — dullness  on  percussion 
and  elasticity  on  palpation.  The  diagnosis  can  bo  made  from  the  character  of 
the  epithelium  lining  the  cyst  wall. 
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Inflammatory  Processes  of  the  Umbilicus  in  Infants  and  Adults. — After  the 
^paration  of  tlie  cord  the  stump  may  become  the  seat  of  a  small  granuloma, 
he  characteristic  appearances  of  granulation  tissue  covered  by  a  purulent 
ischarge,  and  the  generally  pedunculated  shape  of  the  growth,  together  with 
bscnce  of  the  signs  of  fistula,  render  the  diagnosis  easy. 

Infection  of  the  Umbilicus. — Infection  of  the  umbilicus  among  infants  and 
mong  children  may  occur  in  a  variety  of  forms.  Diphtheria,  tetanus,  pyogenic 
^llulitis,  noma,  phlegmonous  inflammation  of  the  abdominal  wall,  septic  phle- 
itis,  leading  to  thrombosis  and  secondary  abscesses  in  the  liver,  or  pyemia,  peri- 
•nitis,  are  all  observed,  usually  as  the  result  of  uncleanliness  and  depressed 
ates  of  vitality.  These  conditions  give  rise  to  signs  and  symptoms,  fully 
scussed  under  appropriate  headings.  Among  adults  inflammations  of  the 
nbilicus  occur  for  the  most  part  among  those  who  do  not  bathe,  and  who  are 
>ese  or  have  a  deep  umbilicus.  Intertrigo  and  eczema  are  observed  among 
t  women  in  this  region.  In  rare  cases  where  the  umbilicus  is  very  deep 
id  the  external  skin  orifice  is  narrow,  neglect  of  cleanliness  may  be  followed 
r  retention  and  decomposition  of  the  sebaceous  and  other  secretions  of  the 
in.  The  umbilicus  becomes  swollen,  red,  and  tender,  a  stinking,  smeary 
scharge  escapes  from  the  umbilical  ring,  and  a  considerable  quantity  of  foul- 
Qclling  sebaceous  matter  may  be  removed  from  the  cavity  with  a  scoop. 

Perforations  of  the  Umbilicus  in  Adults. — A  great  variety  of  inflammatory 
»nditions  of  the  abdomen  may  perforate  the  umbilicus,  and  discharge  pus  or 
her  material,  often  leaving  a  fistula  behind.  Among  these  conditions  may 
?  mentioned  traumatic  and  inflammatory  ruptures  of  the  bladder;  a  urinary 
atula  is  then  formed.  Cholecystitis  may  form  an  abscess  pointing  at  the 
ivel  with  the  discharge  of  pus,  gall-stones,  and  bile.  Perforations  of  the  intes- 
ne  from  many  causes  may  discharge  at  this  point.  Such  may  be  gangrenous 
?rforation  of  a  strangulated  umbilical  hernia,  a  strangulated  or  perforated 
[eckel's  diverticulum,  an  abscess  arising  from  the  vermiform  appendix,  a 
'phoid  perforation,  and  perforation  from  a  foreign  body  in  the  stomach  or 
itestine.  Through  such  perforations  intestinal  or  stomach  contents  will  be 
ischarged,  together  with  pus,  a  foreign  body,  occasionally  round-  or  tape-worms. 
recently  operated  upon  a  woman  who  had  had  an  intestinal  fistula  at  the 
mbilicus  for  eight  years.  The  fistula  followed  some  illness  the  nature  of 
hich  was  not  clear.  There  were  two  holes  in  the  small  gut  and  one  in  the 
gmoid.     The  holes  were  closed  by  suture.     The  patient  was  cured. 

A  malignant  growth  of  the  gut,  an  echinococcus  cyst,  a  tuberculous  perito- 
itis,  an  ovarian  cyst,  or  even  an  ascites  from  any  cause,  may  rupture  at  this 
!>int.  Usually  the  diagnosis  will  be  plain  froui  the  history  of  the  case  and 
le  character  of  the  discharge,  exploration  of  the  fistula  with  a  sound  or  probe, 
id  other  concomitant  signs  and  symptoms  which  point  to  some  definite  causa- 
on.  In  certain  instances  the  source  of  the  fistula  can  be  determined,  more 
•  less  accurately,  by  injecting  colored  fluids  into  the  fistulous  tract  or  into 
ic  bladder,  the  rectimi,  or  causing  the  patient  to  swallow  such  a  fluid  (methy- 
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lene-blue  solution,  for  example).  The  subsequent  appearance  of  the  fluid  in 
the  rectum,  stomach,  bladder,  or  at  the  orifice  of  the  fistula,  as  the  case  may  l)e, 
will  sometimes  afford  valuable  information. 

Tumors  of  the  Umbilicus. — Soft  papillomata  or  papillary  fibromata  mar 
occur  in  the  umbilicus  from  chronic  irritation.  The  tumor  has  the  character- 
istic pink  color  and  cauliflower  appearance,  and  an  offensive  thin  discharge  m&j 
occur  from  the  macerated  surface.  Such  papillomata  may  ulcerate  and  resem- 
ble epithelial  cancer.  The  microscope  must  be  used  for  diagnosis  in  these 
cases.  Sarcoma  of  the  umbilicus  has  been  observed  chiefly  in  women  in  the 
form  of  a  rather  slow-growing  and  not  very  malignant  fibro-sarcoma.  The 
tumor  is  rather  hard,  sessile,  and  may  reach  a  considerable  size  before  the 
patient  suffers  enough  inconvenience  to  make  her  seek  advice.  The  tumor  'm 
covered  by  normal  or  bluish  skin,  there  may  be  dilated  veins  upon  its  surface. 
Ulceration  may  occur  from  trauma.  Fibroma,  fibro-lipoma,  myxoma,  and 
angioma  of  the  navel  have  been  observed.  Atheromatous  and  dermoid  cysts 
also  occur. 

Carcinoma. — Both  the  slow  and  rapidly  growing  forms  of  epithelioma  are 
observed  among  elderly  people,  usually  as  the  result  of  chronic  irritation  from 
dirt,  or  upon  a  simple  papilloma  as  a  basis.  The  characteristic  hard,  ulcerated 
surface  with  prominent,  firm  edges  and  other  characters,  as  described  under 
Tumors,  render  the  diagnosis  simple.  Carcinoma  having  cells  resembling  intes- 
tinal glandular  epithelium,  scirrhus,  and  other  forms  of  cancer  are  occasionally 
seen  growing  from  the  umbilicus.  The  characteristic  history  and  signs  of  cancer 
are  present.  Carcinoma  of  the  navel  may  also  occur  secondary  to  cancer  of  the 
stomach,  intestine,  or  uterus,  either  by  direct  extension  or  metastasis.  The  micro- 
scopical characters  of  the  tumor  will  indicate  the  character  of  the  primary 
growth. 


CHAPTER    XXIV 
THE  PERITONEUM 

General  Considerations. — The  peritoneum  lines  the  abdominal  cavity,  form- 
ng  by  far  the  largest  serous  sac  in  the  body,  its  surface  being  about  equal  in 
irea  to  that  of  the  general  integument.  The  membrane  is  reduplicated  over  the 
urfaee  of  the  abdominal  and  pelvic  viscera  in  such  a  manner  that  certain 
rgans  receive  almost  a  complete  covering  of  peritoneum  (jejunum,  ileum, 
ransverse  colon,  stomach)  j  in  others,  the  covering  is  only  partial  (duodenum, 
?ciim,  bladder)  ;  in  still  others,  the  organ  simply  lies  in  contact  with  this 
lembrane,  which  passes  smoothly  across  its  surface  (kidney).  The  anatom- 
?al  details  are  mentioned,  when  necessary,  under  the  injuries  and  diseases  of 
ae  separate  organs.  The  opposed  peritoneal  surfaces  lie  everywhere  in  contact ; 
capillary  space  merely  exists  between  them.  The  surface  is  covered  by  flat 
ndothelium.  On  the  abdominal  wall,  peritoneum  is  but  loosely  attached  to 
he  surrounding  tissues;  the  same  is  true  of  the  bladder,  much  of  the  intes- 
line,  and  stomach.  Its  reflection  over  certain  solid  organs — liver  and  spleen — 
is  firmly  adherent  to  the  underlying  connective- tissue  capsule  of  these  viscera. 
In  the  male  the  peritoneum  is  a  closed  sac  (stomata  having  been  described  by 
some  observers  as  existing  in  the  peritoneum  covering  the  diaphragm).  In  the 
female  the  ojien  ends  of  the  Fallopian  tubes  afford  communication  with  the 
interior  of  the  uterus,  and  infectious  processes  readily  sj)read  from  the  uterus 
and  tubes  to  the  peritoneum.  Various  physiological  recesses,  folds,  bands,  and 
orifices  exist  in  the  peritoneum,  some  of  which  are  important  in  relation  to 
^he  diagnosis  of  hernia  and  intestinal  obstruction,  as  well  as  to  the  spread  and 
Accumulation  of  inflammatory  exudates.  They  w^ill  be  mentioned  under  appro- 
priate headings.  The  intimate  relation  of  the  peritoneum  to  the  abdominal 
^tgans  is  very  important  surgically.  Injuries  of  the  peritoneum  usually  involve 
tlie  viscera,  and  diseases  of  the  viscera  quite  commonly  extend  to  the  peri- 
^<r)Deuni ;  indeed,  diseases  beginning  in  the  peritoneum  itself  are  exceedingly 
f'are  as  compared  with  those  beginning  in  adjacent  structures  and  extending 
-f)  the  peritoneum.  When  disease  of  a  septic  character  penetrates  one  of  the 
abdominal  viscera  and  invades  the  peritoneum,  the  clinical  picture  is  quite 
N)inmonly  changed  with  great  suddenness.  The  symptoms  caused  by  inflam- 
tiation  of  the  peritoneum  entirely  overshadow  in  gravity  and  importance  those 
^aused  by  the  original  lesion  of  the  viscus. 
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Sources  of  Infection  of  the  Peritoneum. — Infection  of  tlie  peritoneum  occurs 
through  wounds  and  inflammations  of  the  abdominal  wall.  Much  more  com- 
monly, through  wounds,  inflammations,  and  perforative  lesions  of  the  alimen- 
tary tract;  of  these,  the  most  frequent  source  is  the  vermiform  appendix. 
Among  other  frequent  sources  are  peptic  ulcers  of  the  stomach  and  duodenum; 
typhoid  ulcers  of  the  ileum ;  tuberculous  and  cancerous  ulcerations  of  the  cecum; 
tuberculous,  syphilitic,  and  cancerous  ulcerations  of  the  sigmoid  flexure  and 
transverse  colon.  A  foreign  body  in  the  intestine  may  cause  ulceration  and 
perforation.  Distended  bowel  above  the  seat  of  a  stricture  may  be  the  seat 
of  ulceration  and  perforation,  due  to  pressure.  Infection  also  occurs  through 
strangulated  and  partly  or  wholly  gangrenous  coils  of  intestine,  in  cases  of 
strangulated  hernia,  volvulus,  strangulation  by  bands,  intussusception ;  through 
suppurative  or  necrotic  lesions  of  the  glandular  organs  of  the  belly — liver,  bile 
passages,  pancreas,  spleen,  kidney,  and  ureter ;  through  the  tissues  of  the  uterus 
in  septic  infections  of  that  organ  by  way  of  the  lymph  canals;  through  the 
open  mouths  of  the  Fallopian  tubes,  and  through  infections  of  the  ovary; 
through  infectious  lesions  of  the  bladder,  prostate, .  seminal  vesicles,  and  spe^ 
matic  cord ;  through  Ijinph  vessels  and  lymph  glands  of  any  of  the  pelvic  or 
abdominal  organs;  through  infected  thrombi  or  emboli  of  arteries  and  veins 
of  the  abdomen ;  through  inflammatory  processes  of  the  pleura,  vertebnr,  or 
pelvic  bones.  Cases  of  hematogenous  infection  of  the  peritoneum  with  pyo- 
genic microbes — i.  e.,  cases  of  so-called  idiopathic  peritonitis,  with  no  discov- 
erable lesion  which  might  account  for  the  infection,  are  so  rare  that  their 
existence  is  doubtful. 

Bacteria  Causing  FeritonitiB. — Streptococcus  pyogenes  is  the  most  frequent 
as  well  as  the  most  dangerous  invader  of  the  peritoneum ;  staphylococcus  is  less 
common.  The  saprophytes  of  the  intestine  (Bacillus  coli  commimis)  are  regu- 
larly present  in  perforative  lesions  of  the  alimentary  tract.  The  growth  of 
this  form  is  so  vigorous  that  other  bacteria  may  disappear,  so  that,  when 
at  the  time  of  operation  a  culture  is  taken  from  the  exudate,  bacillus  coli 
may  be  the  only  germ  found,  the  original  infection  having  been  caused  pe^ 
haps  by  streptococcus  or  some  other  organism.  Among  other  bacteria  found 
in  cases  of  peritonitis  are  the  pneumococcus.  Bacillus  typhosus,  and  the 
gonococciis. 

Infection  Avith  tubercle  bacilli  may  occur  as  a  part  of  a  general  tuberculosis 
or  as  a  localized  process.  (See  Tuberculous  Peritonitis.)  Apparently  hemat- 
ogenous infection  of  the  peritoneum  with  pneumococcus  occasionally  occurs 
as  a  complication  of  pneumonia.  Peritonitis  is  occasionally  observed  in  acute 
articular  rheumatism,  probably  a  septic  disease. 

Behavior  of  the  Feritonenm  when  Exposed  to  Infection  and  Trauma.— The 
surface  of  the  peritoneum  is  very  large,  its  absorbing  power  is  very  great,  and 
fluids  are  taken  up  from  its  surface  with  extraordinary  rapidity.  The  repara- 
tive power  of  the  peritoneum  exceeds  that  of  any  other  structure,  and  repair 
is  very  rapid.      These  facts  have   a  bearing  upon  the  course   of  peritoneal 
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injuries  and  infections.  When  exposed  to  septic  irritation  the  |>eritoneum 
reacts  speedily,  throwing  out  an  abundant  exudate  of  serum,  fibrin,  or  pus, 
or  a  combination  of  these  ingredients.  The  fibrous  exudate  is  often  abundant 
and  serves  to  cause  agglutination  between  opposed  peritoneal  surfaces,  thus 
limiting  the  spread  of  infection  more  or  less  completely.  It  has  been  demon- 
strated that  the  normal  peritoneum  is  capable  of  absorbing,  and  thus  dispos- 
ing of  considerable  quantities  of  bacteria  and  their  toxins  without  any  inflam- 
matory reaction.  If  the  peritoneum  is  wounded,  bruised,  or  unduly  irritated, 
mechanically  or  chemically,  as  by  rough  handling  or  the  action  of  chemical 
antiseptics,  or  if  foreign  bodies  are  present,  such  as  masses  of  blood,  frag- 
ments of  contused  or  dead  tissue,  masses  of  fibrin,  a  piece  of  gauze,  etc.,  thus 
constituting  a  dead  space,  in  which  bacteria  may  flourish,  this  power  of 
absorbing  and  destroying  the  bacteria  is  lost  or  decidedly  impaired.  Infec- 
tion and  inflammation  of  the  peritoneum  follow.  The  character  and  course 
of  the  inflammation  varies  widely  in  different  cases,  being  modified  by  fac- 
tors, some  of  which  we  shall  presently  discuss.  It  \vill  be  convenient  for 
purposes  of  classification  to  divide  peritonitis  into  several  generally  recog- 
nized types: 

I.  Peritonitis  caused  by  pyogenic  and  saprophytic  germs. 

1.  Peritoneal  sepsis;  diffuse  septic  peritonitis. 

2.  Progressive  purulent  peritcmitis,  with  putrid  decomposition. 

3.  Progressive  fibrino-purulent  jxjritonitis. 

4.  Localized  peritonitis. 

5.  Chronic  peritonitis:  (a)  empyema  of  the  jxiritoneuui ;  (h)  chronic  adhe- 
sive peritonitis. 

II.  Aseptic  peritonitis. 

III.  Tuberculous  peritonitis. 

The  severer  forms  of  peritonitis  are  distinguished  by  their  progressive 
character  and  by  the  pronounced  septic  syniptoms  accompanying  them.  The 
process  tends  to  advance  and  to  involve  a  large  extent  of  peritoneum — i.  e.,  to 
become  diffuse  or  general,  and  rapidly  to  destroy  life  by  septic  absorption  and 
by  producing  intestinal  paralysis.  The  several  tyjx^s  can  be  differentiated 
clinically  from  the  localized  form  in  which  a  small  or  moderate  area  of  the 
peritoneum  only  is  inflamed,  the  spread  of  the  process  being  prevented  by  firm 
adhesions.  It  is  to  be  borne  in  mind  that  a  process  at  first  distinctly  localized 
may  suddenly  or  gradually  become  diffuse.  The  fibrinous  barriers  may  be 
invaded  by  pyogenic  germs  and  liquefied,  permitting  a  sudden  or  gradual  spread 
of  septic  material  into  the  noninfected  portion  of  j)eriton(nim.  It  is  not  always 
possible  to  distinguish  the  more  severe  ty}x»s  one  from  the  other.  Indeed,  one 
may  find,  upon  opening  the  abdomen,  that  several  processes  coexist.  In  one 
part  of  the  belly  a  localized  abscess  filled  with  stinking  pus,  and  sliut  off  by 
adhesions;  in  another,  a  diffuse  and  spreading  fibrino-jnirulent  exudate;  in  a 
third,  a  cloudy  serous  effusion  containing  red  and  white  blood  cells ;  in  a  fourth, 
fibrin  alone  in  thick  flakes  and  masses ;  in  a  fifth,  slightly  cloudy  serum,  which 
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may  be  sterile.  The  inflamed  coils  of  giit  have  lost  their  luster;  they  are  deep 
red,  swollen,  and  edematous,  coated  here  and  there  with  flakes  of  fibrin;  usu- 
ally distended,  and  temporarily  or  permanently  paralyzed. 

The  character  and  course  of  the  inflammation  in  the  given  case  depends 
upon  a  number  of  conditions.  Sudden  perforations  or  ruptures  of  the  ali- 
mentary canal,  or  sudden  pouring  out  of  septic  material,  from  a  gangrenous 
or  purulent  focus,  so  that  a  large  dose  of  virulent  bacteria  and  their  toxins 
is  thrown  at  once  into  the  peritoneal  space,  is  usually  followed  by  an  intense 
and  rapidly  progressive  peritonitis,  or  by  an  acute  septic  intoxication,  result 
ing  in  collapse  and  death,  before  much  inflammatory  reaction  has  occurrei 
In  the  latter  case  the  amount  of  exudate  is  small,  of  thin  sero-punilent  or 
bloody  character,  sometimes  brown  in  color,  and  putrid.  No  adhesions  are 
formed,  and  the  septic  material  is  freely  and  rapidly  diffused  throughout  the 
abdominal  cavity.  The  peritoneum  is  dull  but  not  notably  swollen  nor  reddenei 
Scattered  flakes  of  fibrin  may  be  present.  The  patient  is  suddenly  seized  vith 
an  excruciating  pain  in  the  abdomen;  sometimes  general;  sometimes  referred  to 
the  umbilicus ;  sometimes  to  the  seat  of  the  perforation.  The  belly  is  flat  or  re- 
tracted (the  scaphoid  abdomen)  ;  the  muscles  of  the  abdominal  wall  are  of  board- 
like hardness ;  general  abdominal  tenderness  is  present.  The  temperature  may 
be  elevated,  normal,  or  subnormal.  The  pulse  is  rapid,  feeble,  and  compressible. 
The  face  is  pinched.  The  extremities  are  cold.  Repeated  vomiting  occurs.  The 
patient  passes  into  a  condition  of  collapse,  from  which  he  does  not  rally,  and  dies 
within,  perhaps,  twenty-four  hours  or  less,  from  the  time  of  general  invasion 
of  the  peritoneum.  This  type  of  the  disease  is  commonly  called  "  peritoneal 
sepsis."  It  is  seen  more  often  from  the  sudden  rupture  of  a  gangrenous  appen- 
dix than  from  any  other  cause.  The  symptoms  are  due  to  septic  absorption 
rather  than  to  the  inflammation  of  the  peritoneum. 

Recent  experiments  performed  on  rabbits  in  the  pathological  laboratory  of 
the  Cornell  University  Medical  College  are  interesting  in  this  connection:  It 
was  found  that  after  the  injection  of  pure  cultures  of  virulent  pyogenic  microbes 
into  the  peritoneal  cavity,  blood  cultures,  taken  five  minutes  after  the  injec- 
tion had  been  made,  showed  the  micro-organisms  present  in  abundance  in  the 
circulating  blood.  Thus  it  may  well  be  that  the  condition  we  have  been  accus- 
tomed to  regard  as  due  to  the  absorption  of  bacterial  toxins  from  the  perito- 
neum isj  in  fact,  a  true  septicemia. 

It  has  been  found  that  during  starvation  the  bacterial  flora  of  the  intestine 
are  diminished  in  number.  Moreover,  the  bacteria  are  less  numerous  in  the 
upper  than  in  the  lower  portion  of  the  intestine.  Perforation  lesions,  then, 
which  occur  when  the  intestine  is  nearly  empty,  and  lesions  which  occur  in  the 
upper  part  of  the  small  intestine  and  stomach,  might  be  expected  to  prodo<* 
a  somewhat  less  violent  peritonitis  than  when  the  intestine  was  full  and  the 
lesion  low  down.  Experience  shows  that,  in  some  cases,  at  least,  this  expecta- 
tion is  realized  to  this  extent,  that  such  perforations,  when  followed  by  exten- 
sive extravasation  of  the  contents  of  the  stomach  or  duodenum,  are  not  attended 
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by  profound  septic  symptoms  nor  by  intense  inflammation  of  the  peritoneum 
for  several  hours. 

Progressive  Purulent  Peritonitis  with  Putrid  Decomposition  of  the  Exur 
date. — Progressive  purulent  peritonitis  with  putrid  decomposition  of  the  exudate 
occurs  when  saprophytes  are  associated  with  the  pyogenic  cocci.  Stinking  gases 
may  be  formed  in  the  exudate.  The  most  intense  and  violent  cases  of  perito- 
nitis are  caused,  as  a  rule,  by  the  streptococcus.  The  staphylococcus  appears 
to  be  less  virulent.  Cases  in  which  bacillus  coli  alone  are  found  are,  in 
my  experience,  attended  by  an  abundant  exudate,  but  not  the  most  violent 
sepsis.  The  pneumococcus  is  also  not  very  virulent.  Cases  of  gonorrheal 
peritonitis  usually  remain  localized  in  the  lower  part  of  the  abdomen,  but 
Qot  always. 

If  perforation,  or  invasion  of  the  peritoneum  takes  place,  not  suddenly  but 
ftlowly,  a  plastic  exudate  of  fibrin  will  be  thrown  out  from  the  inflamed  serous 
surface  and  adhesions  formed,  such  that  the  spread  of  septic  material  in  the 
belly  is  delayed  or  prevented.  If  such  adhesions  are  inadequate  the  septic 
process  spreads,  slowly  or  rapidly,  involving  one  area  after  another,  so  that 
communicating  or  apparently  separate  loculi — containing  pus  more  or  less  com- 
pletely walled  off  by  fibrinous  adhesions — are  formed  in  different  portions  of 
the  belly.  Marked  distention  of  the  abdomen  is  often  present  in  these  cases. 
The  amount  of  exudate  is  commonly  large  (progressive  fibrino-purulent  perito- 
nitis). The  spread  of  the  infection  tends  to  follow  certain  fairly  definite 
routes — for  example,  infection  beginning  in  the  right  iliac  fossa  tends  to 
follow  the  outer  surface  of  the  ascending  colon  to  the  under  surface  of  the 
liver.  To  follow  the  anterior  surface  of  the  ascending  colon,  and  infect  the 
under  surface  of  the  diaphragm  and  the  upper  surface  of  the  liver.  To  travel 
downward  to  the  true  pelvis,  thence  to  follow  the  rectum  and  sigmoid  flexure 
upward  in  the  direction  of  the  spleen.  The  mesentery  of  the  small  intestine 
acts,  to  some  extent,  as  a  barrier  to  the  direct  crossing  of  the  abdomen.  Adhe- 
sions between  the  omentum  and  the  abdominal  wall  may  prevent  the  infection 
of  the  transverse  colon  and  the  stomach.  In  the  same  way  the  omentum  may 
protect  the  small  intestine  when  the  infection  has  proceeded  from  the  upper 
part  of  the  belly. 

In  some  of  the  cases  of  progressive  purulent  peritonitis  the  patient  is  not 
seen  until  the  process  has  become  fairly  generalized.  Such  a  condition  may 
follow  a  blow  or  kick  upon  the  abdominal  wall — for  example,  with  rupture  of 
the  intestine  and  the  escape  of  intestinal  contents,  in  quantity,  into  the  peri- 
toneal cavity.  Suppose  the  patient  to  have  survived  for  twenty-four  hours. 
He  will  be  found  with  a  rigid  and  distended  Wly.  The  general  symptoms  are 
those  of  profound  sepsis.  Upon  ojx^ning  the  abdomen,  a  gush  of  material 
resembling  pea  soup  escapes  under  tension.  Tin*  exudate  ccmsists  of  rather 
thin  pus,  mixed  with  flakes  of  fibrin  and  intestinal  contents.  A  foul  odor  and 
gas  may  or  may  not  lie  present.  The  intestinal  coils  are  everywhere  distended. 
Tlie  peritoneum  is  dull,  coated  with  flakes  of  fibrin,  in  some  jHaces  reddened, 
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edematous,  and  swollen.     There  are  no  separate  loculi  of  pus ;  the  exudate  is 
found  free  in  all  accessible  portions  of  the  abdomen. 

General  and  Local  Symptoms  of  Diffuse  Purulent  Pekitoihtis, 
Considered  in  Detail. — All  the  forms  of  diffuse  purulent  peritonitis,  from 
whatever  cause,  present  a  similar  clinical  picture.  In  some,  and  those  the 
most  rapidly  fatal,  the  symptoms  of  septic  intoxication  predominate ;  the  local 
lesions  and  symptoms  do  not  have  time  to  develop  fully  before  death  occurs 
(peritoneal  sepsis).  In  others  a  slowly  or  rapidly  spreading  local  lesion  pro- 
duces marked  local  signs  and  symptoms,  and,  in  some  cases,  such  a  lesion  is 
associated,  for  a  time  at  least,  with  only  moderate  symptoms  of  septic  intoxica- 
tion (progressive  fibri no-purulent  peritonitis). 

Some  cases  of  diffuse  peritonitis  will  have  been  preceded  by  a  localized  peri- 
tonitis from  an  acute  suppurative  appendicitis,  for  example.  In  others,  dis- 
turbances of  function  of  some  special  organ  will  be  followed  by  perforation 
(ulcer  of  the  stomach).  In  others,  a  general  disease  will  exist  (typhoid  fever). 
In  still  others,  the  attack  may  suddenly  appear  in  an  individual  apparently 
in  good  health  (ulcer  of  the  duodenum).  Upon  the  advent  of  peritonitis  defi- 
nite symptoms  appear  at  once.  The  constant  symptoms  are  abdominal  pain 
and  vomiting.  The  distinctive  signs  are  tenderness  and  rigidity  of  the  abdom- 
inal walL  Frequently  accompanying  the  onset  of  abdominal  pain  there  is 
vomiting,  occasionally  chilly  sensations,  rarely  a  chill.  The  patient  looks  ill 
at  once.  He  can  scarcely  stand  upright,  and  lies  down  on  his  back  as  soon  as 
may  be.  The  expression  of  the  face  is  disturbed,  anxious,  and,  at  first,  often 
flushed ;  later,  as  the  disease  progresses,  the  features  become  pinched  and  drawn; 
as  death  approaches  there  is  cyanosis.  In  order  to  diminish  the  tension  of  the 
abdominal  muscles,  the  patient  lies  on  his  back  with  his  knees  and  thighs  flexed. 
He  makes  no  movement  which  will  disturb  the  abdomen,  but,  being  in  pain  and 
restless,  he  may  move  his  hands  and  arms  frequently.  He  breathes  as  quietly 
as  he  may,  the  respirations  are  sujjerficial  and  increased  in  frequency.  Later, 
when  the  distended  intestines  push  the  diaphragm  upward,  breathing  is  still 
more  distinctly  thoracic,  superficial,  and  rapid ;  sometimes  gasping  as  the  dis- 
ease becomes  far  advanced.  The  voice  is  weak,  and  may  be  hoarse.  In  had 
cases  the  tongue  is  coated,  dry,  and  brown ;  sordes  may  be  present  on  the  lips 
and  teeth. 

Pulse, — In  cases  of  peritoneal  sepsis  the  pulse  is  that  of  shock,  not  neces- 
sarily very  raj)id,  but  weak,  thready,  and  compressible.  In  cases  of  ordinarr 
progressive  jx^ritonitis  the  pulse  shows  a  continual  increase  in  rapidity  as  well 
as  a  jx^culiar  want  of  volume  and  tension.  The  pulse  during  the  earlier  stages 
of  the  disease  may  be  110  to  120  or  more  beats  a  minute.  The  sensation  given 
to  the  finger  is  that  the  pulse  wave  is  small.  As  death  approaches  the  piil?o 
becomes  too  ra[)i(l  to  count. 

Tcnipcrahirc. — Th(»n*  is  nothing  characteristic  about  the  temperature  of 
peritonitis.  In  the  worst  cases,  following  the  sudden  flooding  of  the  system 
with  septic  material,  a  subnormal  tenijierature  is  the  rule.     If  the  patient  snr 
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ivea  for  a  day,  an  ordinary  temperature  curve  of  septicemia  may  be  noted, 
:p  and  down  at  irregular  intervals.  In  cases  of  progressive  peritonitis  a  mod- 
rate  or  considerable  rise  of  temperature,  such  as  is  seen  in  any  septic  condition, 
3  observed.  The  important  point  to  bear  in  mind  is  that  the  height  of  the 
?mperature  hears  no  necessary  relation  to  the  gravity  of  the  disease^  except 
hat  a  subnormal  temperature  is  a  bad  omen.  Often  the  temperature  remains 
airly  low  while  the  pulse  grows  more  and  more  rapid. 

Cerebration. — In  some  of  the  rapidly  fatal  cases  the  patient  may  be  rather 
ull  from  the  beginning;  the  benumbing  effect  of  septic  poisoning  may  cause 
im  to  feel  but  little  pain.  He  will,  however,  look  ill.  Rigidity  of  the  abdo- 
len  will  be  present.  Ordinarily  the  mind  remains  clear  until  near  the  end, 
rhen  delirium  or  stupor  may  occur.  It  sometimes  happens  that  a  patient  who 
3  doing  very  badly,  and  has  suffered  much  from  pain,  dyspnea — due  to  disten- 
ion — and  painful  vomiting,  becomes  benumbed  as  death  approaches  and  feels 
elatively  well. 

Leucocytosis. — In  peritoneal  sepsis,  such  as  follows  rupture  of  a  gangrenous 
ppcndix,  no  increase  in  the  number  of  white  cells  in  the  blood  may  take  place 
hroughout  the  disease.  In  ordinary  cases  of  advancing  peritonitis  a  moder- 
te  or  considerable  leucocytosis  is  the  rule.  The  differential  count  should 
Iways  be  made,  since  a  relative  increase  in  the  polymorpho-nuclear  forms  is 
aore  significant  than  a  mere  general  increase  in  white  cells.  Thus,  while  a 
eucocyte  count  of  10,000  to  12,000  has  no  marked  weight  in  establishing  the 
liagnosis,  a  relative  increase  of  the  polymorpho-nuclear  cells  to  eighty  or  eighty- 
ive  per  cent  in  such  a  count  is  strongly  suggestive  of  a  suppurative  process. 
The  value  of  the  differential  count  in  doubtful  cases  of  beginning  suppurative 
ppendicitis  has,  in  my  experience,  been  considerable.  When  a  localized  peri- 
onitis  results  in  a  walled-off  abscess  the  leucocytes  may  diminish  to  normal, 
0  increase  again,  temporarily,  after  the  abscess  is  opened.  (See,  also,  Appen- 
licitis.) 

Anorexia. — There  is  absolute  loss  of  appetite  in  cases  of  diffuse  peritonitis; 
he  stomach  refuses  all  food.  Solids  or  fluids  swallowed  are  either  vomited  at 
nee  or  after  a  longer  or  shorter  interval.     Great  thirst  is  commonly  present 

The  Urine. — The  urine  is  diminished  in  quantity  and  high-colored.  Indi- 
an is  often  present  in  considerable  quantity,  as  well  as  a  small  amount  of 
Ibumen.  When  the  peritoneal  covering  of  the  bladder  is  inflamed  there  is 
ither  painful  urination  or  retention  of  urine.  If  a  considerable  exudate  com- 
iresses  the  bladder  there  will  be  a  frequent  desire  to  urinate. 

Pain  in  Peritonitis. — Abdominal  pain  is  one  of  the  most  constant  symp- 
Dms  of  all  the  forms  of  acijite  peritonitis.  In  perforative  lesions — traumatic 
r  pathological — the  escape  of  putrid,  fecal,  or  purulent  material  into  the  belly 
3  followed  by  pain  of  an  intense  and  alarming  character.  The  pain  may  be 
eferred  distinctly  to  the  site  of  the  perforation  at  once,  or  pain,  at  first  dif- 
used,  may,  later,  be  referred  to  some  particular  point  after  several  hours. 
?hu8  a  perforated  ulcer  of  the  stomach  is  usually  accompanied  by  pain  in  the 
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epigastrium ;  ulcer  of  the  descending  portion  of  the  duodenum  by  a  pain  re- 
ferred to  a  point  to  the  right  of  the  median  line,  and  at  a  level  midway  between 
the  navel  and  the  ensiform  cartilage.  A  perforated  typhoid  ulcer  by  pain 
referred  to  the  lower  right  quadrant  of  the  belly  or  to  the  lower  half  of  the 
belly.  An  inflammation  of  the  appendix  is  accompanied  by  pain  which  may 
be  referred  to  the  right  iliac  fossa,  at  once,  or,  perhaps  more  commonly,  is  at 
first  a  general  pain  or  is  felt  around  the  umbilicus  or  in  the  epigastrium,  and 
only  after  some  hours  is  referred  to  the  appendical  region.  Peritonitis  con- 
nected with  the  uterus,  tubes,  and  ovaries  is  regularly  referred  to  the  lower 
part  of  the  belly.  If  a  single  ovary  or  tube  are  at  fault,  the  pain  will  often 
be  distinctly  unilateral.  In  peritonitis  arising  from  the  gall-bladder,  the  pain 
is  usually  referred  to  the  lower  border  of  the  ribs  at  the  edge  of  the  rectus 
muscle  on  the  right  side.  Sometimes  to  a  point  lower  down,  or  to  the  whole 
right  half  of  the  belly.  Only  rarely  is  the  pain  of  peritonitis  referred  to  the 
side  of  the  belly  opposite  to  the  lesion. 

The  location  of  the  pain  is  thus  a  useful  guide  to  the  original  lesion  in 
many  instances  during  the  earlier  hours  of  the  disease.  Later,  when  a  large 
area  is  involved,  pain  is  usually  generalized,  and  is  rarely  of  much  diagnostic 
value  as  an  indication  of  the  seat  of  the  original  focus.  There  remain  a  few 
cases,  both  of  diffuse  and  localized  peritonitis,  in  which  pain  is  not  a  striking 
symptom.  In  cases  of  peritoneal  sepsis,  without  much  inflammatory  reaction 
on  the  part  of  the  peritoneum  and  intense  septic  poisoning,  pain  is  occasionally 
slight  or  almost  absent.  The  pain  of  peritonitis  is  generally  continuous,  but  is 
rendered  worse  by  movement  Efforts  to  move  the  bowels  by  purgatives  or 
enemata,  changing  the  position  in  bed,  the  acts  of  urinating,  vomiting,  the  hic- 
cough, all  increase  the  pain. 

Tenderness, — A  diagnostic  sign  of  much  value  is  localized  and  general 
abdominal  tenderness.  In  well-developed  cases  of  diffuse  peritonitis  this  sign 
is  so  marked  that  no  formal  examination  is  necessary  to  elicit  it.  The  patient 
protects  his  abdomen  from  movement  and  pressure  by  every  possible  means; 
even  the  weight  of  the  lx?dclothes  or  an  abdominal  dressing  is  complained  of, 
the  weight  of  the  hand  anj'where  on  the  abdomen  causing  increased  pain.  Under 
these  conditions  palpation  of  the  abdomen  gives  little  additional  information. 
In  the  early  stages,  before  perforation  has  occurred,  or  while  the  process  is 
still  localized,  the  signs  of  local  tenderness,  properly  elicited,  are  of  great  diag- 
nostic  aid. 

raljmtion. — Palpation  is  carried  out  in  two  ways:  The  flattened  palm  is 
placed  gently  uix)n  the  abdomen,  and  the  fingers  quickly  flexed  at  intervals, 
as  the  hand  slides  from  one  part  of  the  belly  to  another.  If  inflamed  perito- 
neum lies  iiniiiediately  beneath  the  hand,  the  patient  will  wince  and  complain 
of  pain.  During  this  manipulation  the  surgeon  readily  appreciates  through  his 
muscular  sense  the  com])arative  degree  of  resistance  offered  to  pressure  by  the 
nuiscles  of  different  parts  of  the  abdominal  wall.  A  distinct  rigidity  over  one 
quadrant  of  the  belly  combined  with  localized  tenderness  is  strongly  suggestive 
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of  an  underlying  peritoneal  irritation.  As  a  differential  sign  between  perito- 
nitis in  its  early  stages  and  functional  disturbances  of  the  intestine  and  other 
i3onditions,  to  be  mentioned  later,  it  is,  I  believe,  the  most  valuable  sign  we 
know.  If  a  subcutaneous  injury  with  contusion  of  muscles  exists,  muscular 
rigidity  will  also  be  present ;  such  rigidity  is  apt  to  be  confined  to  the  injured 
area.  If  such  rigidity  slowly  or  suddenly  increases  in  extent  it  is  probably 
due  to  the  spread  of  peritoneal  irritation.  In  well-developed  diffuse  peritonitis 
the  abdominal  wall  is  everywhere  rigid. 

Point  Pressure. — Another  method  of  eliciting  tenderness  is  by  what  is  com- 
monly known  as  point  pressure.  The  end  of  the  forefinger  is  used  to  depress, 
more  or  less  deeply,  different  parts  of  the  abdominal  wall.  In  this  manner  it 
is  often  possible  to  locate  quite  accurately  a  point  of  greatest  tenderness;  this 
will  often  correspond  to  the  site  of  some  particular  organ,  or  portion  of  an 
organ,  and  in  most  cases  indicates  the  origin  or  seat  of  the  peritoneal  infection. 
This  method  is  especially  valuable  when  the  lesion  is  deeply  placed,  as  in  dif- 
ferentiating between  an  affection  arising  in  the  pyloric  end  of  the  stomach 
or  duodenum  and  appendicitis;  or  the  latter  condition  and  a  lesion  of  the  tube 
or  ovary.  The  value  of  the  sign  depends  partly  upon  the  fact  that  the  seat  of 
the  referred  pain  does  not  always  correspond  to  the  situation  of  the  lesion. 
For  example,  the  pain  of  appendicitis  is  often  referred  to  the  ei)igastrium 
or  umbilicus;  periovaritis,  etc.,  to  the  costal  border;  a  kidney  lesion  to  the 
course  of  the  ureter,  the  bladder,  the  testes,  even  to  the  glans  penis,  etc.  The 
sign  will  be  referred  to  under  Diseases  of  Special  Organs. 

Vomiting, — Vomiting  is  one  of  the  most  constant  symptoms  of  acute  peri- 
tonitis, both  diffuse  and  localized.  It  is  regularly  present  early  in  the  disease, 
except  under  special  conditions  to  be  mentioned  later.  Preceding  or  accom- 
panying the  abdominal  pain,  the  patient  vomits  the  contents  of  his  stomach. 
If  the  process  advances  or  becomes  diffuse  the  vomiting  is  repeated  at  fre- 
quent inten^als.  The  vomited  matters  consist,  at  first,  of  the  food  previously 
swallowed,  then  of  bile-stained,  watery  fluid,  and  mucus.  The  attacks  of  vomit- 
ing are  at  first  violent  and  intensely  painful.  As  the  disease  progresses,  the 
character  of  the  vomiting  changes  to  a  sort  of  sjwntaneous  overflow  from  the 
stomach,  accomplished  without  apparent  muscular  effort  or  retching;  the  vom- 
ited material  suddenly  pours  out  of  the  patient's  mouth  without  warning.  In 
bad  cases  of  septic  peritonitis,  the  vomit  assumes  a  coffee-ground  character, 
and  is  of  gloomy  significance.  When  the  intestines  become  paralyzed  the  accu- 
mulation of  fermenting  material  distends  the  paralyzed  gut  and  flows  mechan- 
ically into  the  stomach;  the  vomit  may  then  have  a  dark-brown,  green,  or  black 
color,  and  a  fecal  odor,  as  in  intestinal  ol)struction.  When  coffee-ground 
vomit  occurs  after  injuries  to,  or  operations  u])on,  the  stomach,  it  may  be  due 
to  bleeding  from  the  stomach  wound,  and  is  not  then  necessarily  of  bad  sig- 
nificance. 

Absence  of  vomiting  is  noted  in  some  cases  of  ganfrrenous  ap]K'ndicitis  witli 
perforation,  and  in  other  cases  of  i)erit(meal  so])sis.     If  life  is  prolonged,  so  that 
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the  peritoneum  reacts  to  the  poison  and  becomes  inflamed,  vomiting  will  then 
occur.  In  a  few  cases  of  peritonitis  following  wounds  and  perforations  of  the 
stomach  there  may  be  no  vomiting. 

Hiccough. — A  distressing  and  painful  symptom  of  acute  diffuse  peritonitis. 
Between  the  acts  of  vomiting,  reflex  spasm  of  the  diaphragm  causes,  in  many 
cases,  frequent  hiccough.  I  have  observed  it  most  often  after  wounds  and  per- 
forations of  the  stomach.     It  may  occur  in  any  case  of  extensive  peritonitis. 

Tympanites,  Mcleorism — Distention  and  Paralysis  of  the  Bowel. — In  those 
speedily  fatal  cases  of  peritoneal  sepsis  followed  by  death  in  a  few  hours  with 
but  little  true  i)eritonitis,  the  belly  is  often  flat  or  retracted;  if  the  patient  su^ 
vives  a  day,  the  belly  will  become  distended.  In  localized  peritonitis — resulting 
in  a  walled-off  abscess — distention  may  be  slight  In  all  cases  of  progressive 
and  diffuse  purulent  peritonitis  distention  of  the  bowels  with  gas,  and  marked 
enlargement  of  the  abdomen,  is  regularly  present,  giving  a  tjnmpanitic  note  on 
percussion.  Upward  pressure  upon  the  liver  and  diaphragm  causes  diminn- 
tion  or  loss  of  liver  dullness  and  dyspnea.  In  bad  cases  the  distended  l)owel  is 
paralyzed,  its  contents  undergo  putrefactive  changes  with  the  production  of 
much  gas.  At  the  beginning  of  the  attack  there  may  be  one  or  more  diarrheal 
movements.  As  the  inflammation  becomes  diffuse,  and  the  wall  of  the  gut  infil- 
trated and  inflamed,  constipation  becomes  absolute.  During  the  earlier  stages 
ineffective  painful  peristaltic  movements  occur,  which  may  sometimes  be  heard 
as  gurgling  sounds  through  a  stethoscope  placed  on  the  abdominal  wall;  later, 
they  are  abolished.  Thorough  paralysis  of  the  gut  is  not  recovered  from.  A 
free  movement  from  the  bowels  after  an  operation  for  peritonitis  is  a  cheering 
event  to  both  surgeon  and  patient.  Septic  peritonitis  following  abdominal 
operations  of  all  kinds  is  occasionally  attended  by  diarrhea  of  a  septic  cha^ 
acter.  Some  cases  of  puerperal  septicemia  complicated  by  peritonitis  are  accom- 
panied by  diarrhea  during  the  time  when  the  peritoneum  is  not  extensively 
inflamed. 

Physical  Signs  of  a  Peritoneal  Exudate. — Determination  of  the  pres- 
ence of  an  exudate  in  the  abdomen  by  palpation  and  percussion  is  possible  in 
some  cases  of  jx^ritonitis,  not  in  others.  As  stated,  in  peritoneal  sepsis,  the 
amount  of  exudate  is  often  small  and  gives  no  physical  signs  of  its  presence. 
In  cases  of  purulent  peritonitis  of  a  rapidly  progressive  character  without 
the  formation  of  distinct  loculi  of  pus  walled  off  by  fibrin,  it  is  rarely  possiWe 
to  find  flatness  on  percussion  in  the  flanks,  indicating  the  presence  of  free 
fluid.  Flatness  here  may  be  found,  due  to  coils  of  gut  distended  by  fluid. 
Kocking  moticms  may  give  rise  to  splashing  sounds,  indicating  a  mixture  of 
gas  mid  liquid  in  the  gut  These  signs  are  of  but  slight  value  in  diagnosis. 
Pathr)]ogical  and  traumatic  perforations  of  the  stomach  and  intestine  are  some- 
times followed  by  the  escape  of  gas  into  the  peritoneum.  The  gas  tends  to 
accuirmlate  in  the  uj)per  part  of  the  belly.  Absence  of  liver  dullness  may  thus 
be   caused. 

In   cases  of  jirogressive  fibrino-purulent  j)eritonitis  with  walled-off  hnuli 
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of  pus,  and  in  cases  of  localized  peritonitis  with  the  formation  of  a  single 
large  abscess,  or  a  massive  fibrinous  exudate,  a  distinct  sense  of  resistance, 
and,  in  some  cases,  a  sense  of  elastic  fluctuation  with  dullness  or  flatness  on  light 
percussion,  may  be  present.  The  rigidi^  of  the  abdominal  muscles,  and  the 
pain  caused  by  the  manipulation,  often  render  the  examination  unsatisfactory. 
[Jnder  a  general  anesthetic  the  tense  muscles  are  relaxed,  and  it  is  often  easy 
:o  map  out  a  definite  mass  of  variable  size  through  the  abdominal  wall.  Such 
1  mass  may  be  agglutinated  and  infiltrated  coils  of  gut  covering  or  inclosing 
in  abscess  cavity ;  tympanitic  resonance  will  then  be  present  over  the  tumor, 
[t  may  be  an  inflamed  mass  of  omentum  alone,  or  inclosing  an  inflamed  appen- 
Hx  and  an  abscess,  or  the  appendix  itself,  or  some  other  organ,  or  a  strangulated 
!oil  of  gut,  or  a  distended  gall-bladder,  or  actually  an  abscess,  a  portion  of 
Rrhose  boundary  is  formed  by  the  abdominal  wall,  or  a  broken-down  new  growth, 
*tc.  In  some  cases  the  surgeon  may,  from  concomitant  signs  and  symptoms, 
conclude  correctly  as  to  the  exact  nature  of  the  tumor;  in  others  he  cannot. 
[See  Diseases  of  the  Individual  Viscera.) 

Examination  Per  Eectum  or  Per  Vaginam. — Examination  per  rectum 
>r  per  vaginam — one  or  two  fingers  being  introduced  for  the  purpose,  the  other 
land  being  used  to  palpate  the  abdominal  wall — should  never  be  omitted  in 
peritonitis  the  origin  of  which  is  doubtful.  Much  valuable  information  may 
thus  be  obtained,  and  errors  avoided.  A  boggy  or  fluctuating  tumor  in  Doug- 
las's cul-de-sac ;  lesions  of  the  uterus,  tubes,  and  ovaries ;  of  the  bladder,  prostate, 
>r  seminal  vesicles;  and  many  other  conditions  may  be  found  or  eliminated. 

The  Aspirating  Needle  and  Trocar. — In  only  a  few  conditions  is  the 
mrgeon  justified  in  introducing  a  needle  or  trocar  through  the  abdominal  wall 
for  the  purpose  of  detecting  the  presence  or  character  of  an  acute  inflammatory 
exudate  supposed  to  lie  within  the  cavity  of  the  peritoneum.  No  information 
is  thus  obtainable  which  cannot  be  obtained  more  certainly  and  with  far  less 
danger  through  a  small  incision.  Certain  intra-abdominal  organs  and  lesions 
may  be  explored  with  a  needle  with  safety  under  certain  conditions  to  be 
described,  notably  in  abscess  of  the  liver  and  subphrenic  abscess.  The  explor- 
ing needle  and  aspirating  syringe  are  very  rarely  used  by  experienced  surgeons 
to  explore  either  acute  or  chronic  intraperitoneal  lesions.  The  danger  of  leak- 
age of  septic  or  irritating  fluids  into  free  peritoneum  after  the  needle  is  with- 
drawn is  great;  and  such  leakage  is  often  followed  by  fatal  sepsis  or  peri- 
tonitis. 

Danger  of  Delay  in  Operating  in  Cases  of  Localized  Peritonitis. — 
The  diagnosis  of  a  beginning  acute  peritonitis  having  been  made,  it  is  impor- 
tant to  remember  that  we  cannot  tell  whether  the  process  will  remain  localized 
or  become  diffuse.  Postponement  of  operation  in  these  cases  thus  involves  very 
grave  risks. 

Differential  Diagnosis. — A  number  of  pathological  conditions  may  simu- 
late beginning  peritonitis.  Whon  diffuse  peritonitis  is  well  developed  it  is 
not  likely  to  Le  confounded  with  any  other  disease  except  acute  intestinal  obstruc- 
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tion,  since  the  former  may  follow  the  latter ;  and  peritonitis  is,  as  stated,  when 
diffuse,  commonly  associated  with  intestinal  paralysis  and  total  inability  to 
evacuate  the  bowels. 

Intestinal  Colic, — The  pain  is  intermittent,  or  varies  from  moment  to 
moment  in  intensity.  Abdominal  tenderness  is  absent;  firm  pressure  on  the 
abdomen  often  relieves  the  pain;  there  is  no  rigidity  of  the  abdominal  wall 
The  pulse  and  temperature  are  not  affected ;  there  is  no  vomiting. 

Acute  Gastro-enteritis. — There  is  diarrhea  as  well  as  vomiting.  The  abdom- 
inal pain  and  tenderness  are  general.  There  is  no  localized  muscular  rigidity. 
There  may,  however,  be  fever  and  a  rapid  pulse.  Occasionally  the  leucocyte 
count  may  be  high,  the  differential  count  w^ill  fail  to  show  a  marked  relative 
increase  in  the  polymorpho-nuclear  leucocytes.  I  have  found  the  following 
precaution  a  wise  one.  When  called  to  see  a  patient  who  has  an  attack  of 
abdominal  pain  and  vomiting,  the  physical  examination  being  negative,  see  and 
examine  that  patient  again  in  six  hours,  and  visit  him,  at  suitable  intervals, 
at  least  twice  during  the  following  day.  Give  no  morphin  until  sure  he  h48 
or  has  not  beginning  peritonitis.  A  diagnosis  of  beginning  peritonitis  having 
been  made,  and  operation  decided  upon,  a  small  dose  of  morphin  may  be  given 
if  pain  is  excessive,  and  the  operation  is,  of  necessity,  delayed  some  hours. 

Nephritic  Colic. — The  pain  of  nephritic  colic  may  be  referred  to  the  abdo- 
men in  such  a  way  as  to  suggest  peritonitis.  There  is  often  vomiting.  As 
pointed  out  under  the  diagnosis  of  Renal  Calculus,  pain  radiating  into  the 
groin,  testis,  etc.,  is,  while  characteristic,  by  no  means  always  present  in  cases 
of  renal  calculus.  There  will  usually  be  tenderness  on  deep  sudden  pressure, 
or  from  a  light,  quick  blow  over  the  last  rib,  when  a  stone  lies  in  the  pelvis 
of  the  kidney.  Urinary  signs  and  symptoms  should  be  sought  for — anuria, 
oliguria,  and  abnormal  ingredients,  especially  red  blood  cells  in  the  urine. 
Abdominal  distention  does  not  develop.  The  tenderness  and  rigidity  of  the 
abdominal  wall  are,  if  present,  confined  to  the  region  of  the  kidney,  or  are 
felt  along  the  course  of  the  ureter.  General  abdominal  tenderness  and  rigidity 
are  not  present.  Careful  observation  of  the  case  for  several  hours  usually 
enables  us  to  exclude  peritonitis  without  difficulty. 

Uremia, — Uremia  is  sometimes  associated  with  severe  abdominal  pain.  The 
local  signs  of  peritonitis  are  absent  There  may  be  coma  or  convulsions  and 
suppressior  of  urine.  Urine  passed,  or  withdrawn  through  a  catheter,  will 
show  the  (H'idences  of  nephritis — albumen,  casts,  a  low  specific  gravity,  and 
small  content  of  urea. 

Intestinal  Obstruction, — Both  intestinal  obstruction  and  diffuse  peritonitis 
are  accompanied  by  frequent  vomiting.  In  the  former  the  vomited  matter 
regularly  acquires  a  fecal  character  after  the  obstruction  has  existed  for  a  cer 
tain  time,  and  ivS  absolute.  In  the  latter,  fecal  vomiting  is  common  after  tte 
gut  is  paralyzed.  Both  are  accompanied  by  distention  of  the  abdomen.  In 
many  cases  of  intestinal  obstruction  peritonitis  finally  develo})s  as  the  result 
of  gangrcme  or  perforation  of  the  gut     The  bacteria  are  not  confined  bv  the 
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inte^Uiial  wall  when  deprived  nf  its  vitality,  and  tliuj?  infeet  the  peritoneuni. 
In  advanced  cases  of  both  eonditiotia  it  nmy  be  imiK>s8ible  to  say  from  tbe 
ctiniral  symptoms  wbieli  of  the  two  was  oriirinally  present  During  tlte  earlier 
slagps  uf  intestiiml  obstroetionj  before  peritonitis  has  occnrredj  a  differential 
diagmisis  h  nsiiallj  not  difficult. 

ft  Tbe  abdominal  distention  in  acute  obstruction  13  often  Io<'alized  in  some 
Articular  part  of  the  lM.*lly.  Abdominal  tenderness  is  eontined  to  the  sisat  of 
the  obstruetitm,  or  if  this  be  deeplv  plaeed  iii  the  belly,  marked  tc^nderness  may 
be  absent  except  on  deep  pres^sure.  Rigidity  of  the  belly  wall  is  absent  or  less 
;piarked  than  in  peritonitis.  The  distended  coila  of  giit  in  obRtrnction  can  often 
Tbe  seen  and  felt  if  the  belly  wall  is  moderately  thin.  Peristaltic  movementa 
are  often  visible  and  palpable  in  the  disteiuled  coils,  and  giirgling  sounds  are 
apt  to  he  mueli  more  marked  and  distinct  on  an&fcultation  than  is  the  case  in 
peritonitis,  even  in  its  early  stage.  In  obstruction  ncitlier  feces  nor  gas  are 
expelled  per  rerlum.  In  peritonitis  an  enema  often  brings  away  some  small 
amount  of  feces  and  gas,  unless  the  paralysis  of  the  gut  is  absolute. 

Fever  is  not  present  in  obstruction  unless  the  ]>eritoneum  is  inflamed ;  it  is 
often  present  in  jxTitouitis,  The  pain  of  jx^ritonitis  is  continuous*  In  the  early 
fitages  of  obstruction  the  pain  is  apt  to  occur  in  sudden  severe  attacks  corre- 
sponding to  peristaltic  waves,  and  may  even  be  intermittent  Leueocytosis  is, 
with  tbe  exct^ptions  noted,  regidarly  present  in  peritonitis,  absent  in  obstruc- 
tion. The  general  condition  of  patients  suffering  from  obstruction  is  at  first 
gtiod  ;  symptoms  of  progressive  prostration  increase  from  hour  to  hour  until 
death,  udIcss  tbe  obstruction  be  relieved.  Cases  of  peritoneal  sepsis^  and,  in 
general,  all  cases  of  peritonitis  due  to  perforation  of  the  intestinal  tract,  are 
suddenly  and  vifdently  ill  from  the  start.  In  the  cases  of  gradually  spreading 
fibrino-purulent  peritonitis  and  localized  peritonitis  tins  sharp  distinction  dot^ 
not  obtain. 

LoGali2ed  Feritonitia.— From  the  foregoing  description  it  may  be  gathered 
Jthat  the  diagnosis  of  advanced  diffuse  purulent  peritonitis  offers  no  dithcuhies. 
'Unfortunately,  in  its  later  stages,  the  condition  is  a  desperate  one,  only  rarely 
to  be  relieved  by  surgical  means.  In  order  to  be  efficient,  treatitient  must  he 
applied  while  the  disease  is  still  local ized^  or  before  the  process — if  no  limit- 
ing adhesions  are  formed — has  produced  fatal  sepsis  or  ]iermanent  paralysis 
of  the  gut  A  large  proportion  of  cases  of  suppurative  and  perforative  lesions 
of  the  abdominal  viscera  are  accompanied  by  peritonitis^  at  first  distinctly 
localized.  In  some  instances  the  prot*ess  remains  sluit  off  by  adhesions  from 
the  general  cavity  of  the  belly;  in  others,  sooner  or  later,  becomes  generalized; 
and^  in  still  others,  conipHcations  of  a  dangerous  or  fatal  character  occur,  due 
to  septic  thrombosis  of  veins  or  to  ]>^mpbatic  absorption.  It  is,  therefore,  impor- 
tant  that  localised  foci  of  suppuration  in  the  cavity  of  the  abdomen  should  be 
recognized  very  early  in  order  that  appropriate  surgical  treatment  may  be 
applied. 

The  character  of  the  exudate  in  localized  peritonitis  may  be  serous^  fibrinoua, 
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purulent,  or  putrid,  or  a  combination  of  these  ingredients.  In  a  good  many 
cases  a  purulent  exudate  walled  ofiF  by  fibrin  may  be  accompanied  by  a  consid- 
erable effusion  of  serum,  free  in  the  peritoneum,  as  the  result  of  peritoneal 
irritation.     Such  serum  is  often  found  to  be  sterile. 

The  symptoms  of  localized  peritonitis  resemble  at  the  outset  the  symp- 
toms of  beginning  diffuse  peritonitis,  as  already  described.  The  patient  is 
seized  with  severe  abdominal  pain  and  vomiting.  The  pain,  as  stated,  may  at 
first  be  general,  and  is  subsequently  localized  near  the  seat  of  the  lesion 
There  is  localized  tenderness  and  rigidity  of  the  abdominal  wall ;  the  remainder 
of  the  abdomen  remains  soft  and  not  tender.  There  may  be  fever,  moderate 
or  high,  or  a  normal  temperature  may  be  present  The  pulse  is  usually  in- 
creased in  frequency,  90  to  100  to  120  beats  per  minute,  but  remains  of  good 
quality.  Abdominal  distention  may  be  absent  or  moderate.  The  general  con- 
dition of  the  patient  remains  good.  The  vomiting  may  be  repeated  once  or 
twice,  but  is  not  continuous.  The  inflamed  portions  of  intestine  are  more  or 
less  distended  and  temporarily  paralyzed,  but  the  bowels  can  usually  be  moved 
more  or  less  thoroughly  by  means  of  an  enema.  The  patient  does  not  look 
seriously  ill.  The  expression  of  the  face  is  not  drawn,  pinched,  and  anxious, 
but  calm,  even  cheerful.  An  increased  leucocyte  count  with  relative  increase 
of  the  polymorpho-nuclear  cells  is  quite  regularly  present  If  the  exudate  be 
fibrino-purulent  and  completely  walled  off  the  leucocyte  count  may  fall  nearly 
to  normal,  to  rise  again  temporarily  after  operation.  Locally,  after  the  process 
has  existed  for  a  day  or  two,  it  is  usually  possible  to  discover  by  palpation 
a  definite  intra-abdominal  mass,  composed  of  inflammatory  exudate  and  of 
inflamed  and  infiltrated  tissues  and  organs,  as  already  noted  under  progressive 
peritonitis. 

The  subsequent  course  of  localized  peritonitis  is  very  varied.  If  the  exu- 
date is  serous  and  fibrinous  merely,  the  result  of  mechanical  or  chemical  irri- 
tation, or  of  a  septic  process  in  the  gut,  the  appendix,  the  gall-bladder,  the 
tubes,  or  other  structure,  which  does  not  actually  infect  the  peritoneum,  the 
exudate  may  gradually  be  absorbed,  with  subsidence  of  all  the  symptoms.  0^ 
ganized  adhesions  are  usually  formed,  more  or  less  extensively,  between  the 
inflamed  peritoneal  surfaces.  These  may  remain  for  some  weeks  or  months, 
and  finally  disappear;  or  in  other  cases  remain  as  permanent  bands  or  thick- 
enings of  fibrous  tissue,  at  times  thin  and  fragile,  at  times  dense  and  firm, 
according  to  the  intensity  of  the  antecedent  inflammation.  A  thoroughly  walled- 
off  purulent  exudate,  if  of  small  size,  may  remain  innocuous,  and  finally  become 
sterile.  This  seems  to  be  especially  true  of  localized  purulent  exudates  originat- 
ing in  the  tubes  and  ovaries  the  result  of  gonorrheal  infection.  It  is  rare  that 
purulent  foci  bearing  the  ordinary  pus-producing  organisms  behave  in  this 
manner;  the  outcome  of  these  is  various. 

The  abscess  may  increase  in  size,  and  slowly  or  suddenly  invade  the  gen- 
eral cavity  of  the  belly.  It  may,  finally,  rupture  into  the  intestine,  the  blad- 
der, the  vagina,  the  rectum  occasionally,  with  eventual  cure.     The  abdominal 
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wall  may  Ik?  invaded  with  the  production  of  a  localized  abscess  or  a  spreading 
aeptic  phlegmonous  inflammation.  Infection  of  the  abdominal  lymphatics  may 
occur  with  the  production  of  abscesses  originating  in  the  mesenteric  or  retro- 
peritoneal lymph  nodes.  Lymphatic  infection  of  the  pleura  and  pericardium 
3  not  uncommon.  Infection  of  the  mesenteric  veins  usually  eventuates  in  a 
ipreading  septic  thrombophlebitis,  finally  involving  the  portal  vein  and  its 
listribution  in  the  liver,  ending  in  death  with  pyemic  symptoms.  Localized 
leritonitis  involving  the  major  part  of  the  coils  of  small  intestine,  although 
he  process  may  be  limited  above  by  the  omentum  and  transverse  colon,  usually 
;ives  the  signs  and  symptoms  of  generalized  peritonitis.  One  of  the  most 
erious  forms  of  localized  peritonitis  is  subdiaphragmatic  abscess.  (See  section 
^n  this  topic.) 

Uterine  Sepsis. — Septic  infections  of  the  interior  of  the  uterus — whether 
iccurring  after  labor,  or  as  the  result  of  operations  upon  the  interior  of  the 
items  (whether  pregnant  or  not) — may  result  in  septicemia  through  lym- 
phatic absorption.  Peritoneal  irritation  or  inflammation,  when  present,  exists 
nerely  as  a  part  of  the  general  infection.  The  condition  is  rarely  amenable  to 
operative  treatment.  Less  intense  infections  of  the  endometrium,  whether  due 
:o  puerperal  infection,  to  operative  measures  on  the  interior  of  the  uterus  (curet- 
age,  cauterizations,  irrigations),  frequently  result  in  peritoneal  irritation  or 
inflammation.  The  infectious  material  reaches  the  peritoneum  through  the 
>rifices  of  the  Fallopian  tubes.  The  exudate  may  be  serous,  fibrinous,  or  puru- 
lent, and  may  result  merely  in  more  or  less  extensive  adhesions,  or  in  the 
formation  of  a  pelvic  abscess.  Owing  to  the  proximity  of  the  rectum,  these 
ibscesses  are  frequently  infected  with  the  bacillus  coli.  The  pus  has  then 
I  fetid  odor;  there  may  be  the  formation  of  gas.  Such  an  abscess  commonly 
romis  behind  the  uterus  in  Douglas's  pouch;  less  often  in  front  of  the 
broad  ligament  Rupture  of  such  abscesses  into  the  gut  or  into  the  vagina  is 
Qot  uncommon.  The  abscess  may  attain  a  very  large  size,  fill  the  pelvis,  and 
present  above  the  pelvic  brim  as  a  tender,  fluctuating  abdominal  tumor. 

The  type  of  the  disease  is  rather  subacute  or  chronic,  a  generalized  peri- 
tonitis very  rarely  follows.  The  constitutional  infection  is  seldom  marked. 
These  patients  are  often  up  and  about  with  a  large  pelvic  abscess.  They  suffer 
from  pain  in  the  sacral  region,  sometimes  from  pressure  symptoms  upon  the 
bladder  and  rectum.  Elevation  of  temperature  and  an  increased  pulse  rate 
may  or  not  be  present.  Leucocytosis  will  be  present  or  absent,  according  as  the 
process  is  more  acute  or  chronic,  and  more  or  less  completely  shut  off  by  adhe- 
sions. Menstrual  disturbances  are  usually  present — pain,  menorrhagia,  metror- 
rhagia. Usually,  also,  endometritis  and  a  more  or  less  profuse  muco-purulent 
discharge  from  the  uterus.  I  recently  operated  on  a  case  in  which  a  small 
pelvic  abscess  connected  with  the  ovary  was  ruptured  by  external  violence,  an 
extensive  purulent  peritonitis  followed  at  once,  giving  very  severe  symptoms. 

Gonorrheal  Peritonitis. — Gonorrheal  infection  of  the  pelvic  peritoneum 
is  exceedingly  frequent  in  females.     Such  an  infection  may  occur  in  an  acute 
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fomi  in  a  woman  previously  healthy  during  an  acute  attack  of  gonorrheal  in- 
flammation of  the  endometrium.  Intra-uterine  medication  or  operation  is  a 
not  infrequent  cause  of  the  extension  of  the  process.  In  the  presence  of  an 
acute  gonorrhea  the  patient  is  seized  with  violent  pain  in  the  lower  part  of 
the  ahdomen,  vomiting,  prostration,  a  rise  of  temperature,  an  accelerated 
pulse,  together  with  abdominal  rigidity  and  tenderness  which  may  be  on  one 
or  both  sides  of  the  median  line.  If  the  peritonitis  proceeds  from  leakage  of 
gonorrheal  pus  from  the  right  tube,  if  the  patient  is  young  and,  presumably, 
a  virgin,  in  the  entire  absence  of  chronic  inflammatory  thickening  in  the  tubes, 
ovaries,  and  broad  ligaments,  as  determined  by  bimanual  examination,  a  diag- 
nosis of  acute  appendicitis  will  probably  be  made.  I  have  seen  two  such  casea 
within  the  past  year.  The  patients  were  aged  fourteen  and  sixteen  years 
respectively. 

A  differential  diagnosis  is  very  desirable,  since  in  acute  gonorrheal  peri- 
tonitis operation  may  sometimes  be  postponed  with  advantage.  It  is  therefore 
very  desirable  to  seek  for  the  presence  of  gonococci  in  the  discharge  from 
Bartholin's  glands,  the  urethra,  and  the  cervix  when  any  doubt  at  all  exists 
as  to  the  diagnosis.  These  patients  are  generally  quite  ill ;  there  is  no  mass 
to  be  felt  in  the  region  of  the  appendix.  •  They  are  not  as  ill  as  those  who 
have  a  diffuse  or  spreading  peritonitis  from  the  ordinary  streptococcus  and 
saprophytic  infection  following  perforative  lesions  of  the  intestine.  Under 
suitable  conservative  treatment  they  quite  often  improve  after  some  days.  A 
certain  number  of  cases  do  run  a  violent  and  sometimes  fatal  course,  probablj 
as  the  result  of  mixed  infection.  They  require  immediate  operation.  In  the 
subacute  and  chronic  forms,  gonorrheal  pelvic  peritonitis  existing,  as  it  does, 
in  combination  with  endometritis,  salpingitis  (pus-tubes),  and  ovarian  abscess, 
is  a  condition  so  frequent  that  in  any  active  service  in  a  general  hospital  in 
the  city  of  New  York  one  or  more  of  these  cases  forms  almost  a  daily  part 
of  the  surgeon's  work. 

Diagnosis  of  Pelvic  Peritonitis. — ^Without  going  particularly  into  the 
pathology  and  symptoms  of  these  cases,  it  may  be  said  that  the  diagnosis  of 
pelvic  peritonitis  depends  partly  upon  a  history  of  infection  following  labor- 
natural  or  induced — an  antecedent  intra-uterine  operation  or  instrumentation, 
a  history  of  gonorrheal  infection,  or  of  pelvic  pain,  menstrual  disorders — irregu- 
lar, profuse,  and  usually  painful  menstruation — endometritis,  pressure  symp- 
toms upon  the  bladder  and  rectum,  partly  upon  the  presence  of  constitutional 
syniptonis  of  pyogenic  infection  in  acute  cases,  partly  upon  the  results  of 
physical  examination. 

Bimanual  Palpation. — The  most  useful  method  of  examining  the  pelvic 
viscera  of  the  female  for  the  detection  of  inflammatory  exudates  and  other 
lesions  is  bimanual  palpation,  one  examining  hand  being  placed  on  the  surface 
of  the  abdomen,  one  or  two  fingers  of  the  other  hand  being  introduced  into 
the  vagina  if  the  patient  is  an  adult  woman,  or  into  the  rectum  if  sbe  be  a 
child  or  young  virgin.     Nervous  patients,  virgins,  those  who  have  some  acute 
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inJiamukatory  proeesa  in  the  pelviB^  stout  women  with  thick  abdominal  walls, 
and  in  all  ea^s  where  the  patient  is  unable  or  unwilling  to  relax  the  abdom- 
inal muscles  completelv  during  the  examination^  can  only  be  examined  in  a 
satisfactory  manner  under  a  general  anesthetic,  I  am  in  tlie  habit^  in  hospital 
work  among  such  caaes^  of  deferring  a  tfiorough  bimanual  examination  until 
the  patient  is  anesthetized  and  prepared  for  any  operation  which  may  be 
found  necessary* 

In  conditcting  the  examination  without  an  anesthetic  the  patient  should  be 
prepared  by  a  previous  purgative  and  enema  to  insure  an  empty  rectum ;  the 
bladder  should  he  emptied  just  before  the  examination;  all  tight  clothing — 
stays  and  waist  bands— should  be  removed.  The  patient  should  be  placed  in 
tbe  lithotomy  position  upon  a  table  the  height  of  which  h  such  that,  as  tlie 
imrg^n  stands  in  front  of  his  patient,  her  s\Tnphysis  pubis  should  be  on  a  level 
m  little  lower  than  his  elbow.  Tbe  patient's  head  and  shoulders  should  be 
supported  by  pillows,  since  by  having  the  upper  part  of  the  body  a  little  raised 
the  abdominal  muscles  are  more  readily  and  completely  relaxed.  The  knees 
and  thighs  should  be  strongly  flexed  and  the  feet  comfortably  supported.  The 
feet  should  be  near  together  rather  than  far  apart^  the  knees  well  separated. 
Due  care  should  te  exercised  not  to  offend  the  patient's  sense  of  modesty.  The 
examination  should  be  conducted,  whenever  practicable,  in  the  presence  of  a 
nurse. 

t  Preceding  the  bimanual  examination  the  surgeon  puts  on  sterile  nibl>er 
oves,  or,  if  these  are  not  obtainable,  he  washes  and  disinfects  his  hands  by 
one  of  the  several  known  methods.  The  external  genitals  are  inspected.  The 
existence  of  a  purulent  discharge  from  Bartholin's  glands  and  from  the  urethra 
is  strongly  suggestive  of  gonorrhea*  Each  gland  is  gently  pinched  between 
the  finger  and  thumb,  and  the  urethra  milked  by  a  forefinger  introduced  into 
the  vagina  and  pressed  upward  against  the  pubes.  If  a  drop  of  pna  appears 
in  either  case,  microscopic  examination  wnll  usually  show  the  presence  of  the 
gonococcus;  a  purulent  discharge  from  the  cervix  may  be  due  to  a  similar 
cause.  A  bloody,  bro\\Ti,  and  foul-smelling  diacharge  is  strongly  suggestive 
of  cancer.  A  scanty,  bloody  discharge,  with  a  cadaveric  odor,  with  a  history 
of  a  recent  labor  or  abortion,  indicates  sapremia  from  retained  placenta  or 
blood  clot 

■  The  index  and  middle  finger  of  one  hand  (or  the  index  alone),  being  lubri- 
eated,  are  introduced  into  the  vagina.  The  palpation  of  tbe  pelvic  organs  by 
the  vaginal  fingers  is  made  with  the  palmar  surface  of  the  tips  of  the  fingers; 
in  order  to  reach  deeply  into  the  pelvis,  a  good  deal  of  pressure  must  some- 
tttnea  be  exerted*  The  perineum  and  floor  of  the  pelvis  must  be  in  vagina  ted 
to  some  extent.  In  order  to  accomplish  this  properly^  and  at  the  same  time 
pre-^rv©  the  mobility  of  the  examining  fingers,  t!)e  surgeon  rests  his  elbow 
against  his  own  pelvis  and  pushes  forward  his  forearm  and  hand  by  the  weight 
of  his  b<>dy.  The  thumb  of  the  vaginal  hand  rests  against  the  pubes;  the 
fourth  and  fifth  fingers  may  be  strongly  flexed  or  widely  abducted,  and  held 
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against  the  perineum.  The  palmar  surface  of  his  other  hand  is  used  to  de- 
press the  abdominal  wall  just  above  the  pubes  so  that  the  pelvic  organs  can  be 
brought  successively  between  the  two  hands,  and  their  form,  position,  size, 
consistence,  mobility,  sensibility  noted.  The  outside  hand  is  used  rather  as 
a  point  of  support  against  which  the  vaginal  fingers  pass  the  pelvic  viscera 
in  review. 

A  moderate  amount  of  practice  only  is  necessary  to  enable  one  to  map  out 
clearly  the  normal  pelvic  viscera,  provided  the  manipulations  are  conducted 
in  the  right  way.  The  alterations  produced  by  disease  are  some  of  them  easy, 
some  of  them  difficult  to  recognize  without  a  good  deal  of  experience.  The 
reader  is  referred  to  works  on  gynecology  for  the  details  of  diagnosis  in  uterine 
displacements,  etc.  If  the  patient  holds  the  abdominal  muscles  rigid,  she  may 
be  told  to  breathe  through  the  mouth.  In  the  case  of  young  virgins  and 
children,  a  very  satisfactory  examination  may  be  made  through  the  rectum. 
For  a  thorough  examination  a  general  anesthetic  is  most  desirable  in  many 
cases.  In  normal  and  not  neurotic  or  hysterical  women,  a  complete  pelvic 
examination  may  be  made  without  causing  pain  unless  the  ovary  be  rather 
severely  pinched.     In  all  inflammatory  conditions  this  will  not  be  the  case. 

Fixation  of  Pelvic  Structures. — A  common  character  of  all  cases  of  acute 
or  chronic  pelvic  peritonitis  is  loss  of  or  diminished  mobility  of  the  pelvic 
organs.  This  may  be  slight  and  confined  to  one  tube  or  ovary,  or,  in  old  and 
extensive  cases  of  gonorrheal  peritonitis,  when  frequently  repeated  outpourings 
of  infectious  pus  have  occurred  from  the  mouths  of  the  Fallopian  tubes,  the 
entire  contents  of  the  pelvis  may  be  cemented  together  into  a  firm,  hard  mass 
in  which  the  separate  viscera  can  in  no  wise  be  differentiated  except  by  a 
careful  intra-abdominal  dissection.  In  the  history  of  these  cases  the  patients 
will  complain  of  severe  attacks  of  abdominal  pain,  recurring  at  intervals  during 
a  period  of  years,  sometimes  accompanied  by  vomiting,  and  usually  referred 
to  indiscretions  in  diet,  to  taking  cold,  overfatigue,  and  the  like.  The  condi- 
tion long  ago  received  a  special  name — "  Colica  scortorum  "  (harlot's  colic). 
The  surgeon  will  do  well  to  remember  that  such  attacks  are  by  no  means  con- 
fined to  this  class. 

Upon  examining  such  a  case  the  uterus  will  be  found  immovable,  the  pelvic 
floor  everywhere  hard  and  boardlike;  the  abdominal  hand  will  meet  a  diffuse 
sense  of  resistance  extending  across  the  brim  of  the  pelvis.  In  many  of  these 
cases  abscess  will  be  present.  The  most  common  location  for  the  accumulation 
of  pus  is  the  Douglas  pouch ;  in  such  cases  a  boggy  or  fluctuating  area  may  be 
felt  behind  the  cervix,  or  a  distinct  bulging  in  this  region  may  be  felt,  and 
even  seen,  by  placing  the  patient  in  the  genu-pectoral  position  and  introducing 
a  speculum  into  the  vagina.  The  viscera  tend  to  fall  toward  the  diaphragm, 
air  enters  the  vagina,  and  distinct  bulging  in  the  posterior  fornix  may  be 
visible.  The  diagnosis  may  be  confirmed  by  the  introduction  of  an  aspirating 
needle,  if  desired.  In  other  cases  the  abscess  will  be  wholly  or  partly  includtnl 
in  the  ovary,  or  its  walls  may  be  formed  by  the  ovary,  tube,  and  broad  ligament, 
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)r  the  posterior  surface  of  the  uterus;  rarely  by  the  anterior  surface  of  the 
iterus,  broad  ligament,  and  bladder.  Under  anesthesia  these  various  condi- 
ions  may  be  mapped  out  more  or  less  clearly  by  vaginal  or  rectal  touch,  com- 
dned  with  abdominal  palpation.  Pain,  tenderness,  and  abdominal  rigidity 
nake  a  thorough  examination  rather  difficult  when  the  patient  is  conscious. 

'  In  some  cases,  not  so  far  advanced,  the  surgeon's  fingers  will  pass  from 
he  fundus  of  the  more  or  less  movable  uterus  outward,  and  feel  on  one  or 
oth  sides  the  enlarged  and  thickened  tube.  Such  a  tube  may  feel  like  a  hard, 
irm,  cylindrical  cord,  of  variable  size  and  length,  or  as  a  large  sausage-shaped 
umor,  thicker  than  a  man's  thumb.  Such  a  tube  may  be  adherent  or  free, 
nd  can  usually  be  traced  outward  or  backward  into  an  enlarged  and  fixed 
•vary.  Gravity  frequently  causes  the  inflamed  tube  and  ovary  to  fall  down- 
ward and  backward  in  Douglas's  pouch,  there  to  become  adherent  Consider- 
ible  backward  rotation  of  the  tube  and  ovary  commonly  occurs,  so  that  in 
nany  cases  the  tube  and  ovary  come  to  be  wrapped  up  in  the  broad  ligament, 
ind  to  lie  as  a  conglomerate  mass  buried  in  adhesions  behind  the  uterus  at 
he  bottom  of  the  pelvis.  A  knowledge  of  this  rotation  enables  the  surgeon 
o  untwist  an  apparently  hopeless  tangle  with  comparative  ease  when  removing 
he  diseased  structures.  In  all  these  cases  the  rectum,  the  sigmoid  flexure  of 
he  colon,  and  coils  of  small  intestine  are  all  likely  to  become  adherent  to  the 
nflamed  uterine  appendages,  and  the  walls  of  abscess  cavities  are  not  infre- 
[uently  formed  in  part  by  coils  of  intestine. 

The  right  tube  and  ovary  when  inflamed  often  become  adherent  to  the 
''ermiform  appendix  and  drag  this  structure  down  into  the  pelvis.  The 
ippendix  may  thus  become  involved  in  the  inflammatory  process,  and  be 
bund  at  the  operation  incorporated  in  an  inflammatory  mass  consisting  of 
ube,  ovary,  and  appendix.  In  these  cases  the  diagnosis  of  the  true  state 
•f  affairs  may  be  puzzling  before  opening  the  abdomen.  Symptoms  and  signs 
•f  chronic  appendicitis  and  of  disturbances  of  the  sexual  organs,  together  with 
ttacks  of  pelvic  peritonitis,  may  all  be  present.  Fortunately  the  right  tube  and 
•vary,  together  with  the  appendix,  can  all  be  removed  through  an  intermus- 
ular  incision  in  the  right  lower  quadrant  of  the  belly  unless  the  abdominal 
fall  be  very  thick.     In  such  cases  a  median  cut  may  be  necessary. 

Localized  Peritonitis  Secondary  to  Inflammations  of  the  Gall- 
bladder.— Localized  peritonitis  is  often  secondary  to  inflammations  of  the 
:all-bladder,  caused  usually  by  gall-stones.  Infection  of  the  wall  of  the  gall- 
Jadder  leads  to  peritoneal  irritation,  a  fibrinous  exudate,  and  the  formation 
>{  adhesions  which  often  involve  the  gall-bladder,  duodenum,  pyloric  end  of 
he  stomach,  right  border  of  the  omentum,  and  splenic  flexure  of  the  colon. 
?ain  and  tenderness  will  be  present  below  the  costal  border,  at  the  outer  border 
>f  the  right  rectus  muscle.  If  the  gall-bladder  is  perforated,  an  abscess  will 
:orm  in  the  same  region,  and  will  give  the  signs  and  symptoms  of  localized 
peritonitis.  An  inflammatory  tumor  will  be  present  below  the  ribs  on  the 
ight    side.      The   constitutional    symptoms    of   sepsis    will    be    more    or    less 
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marked.      (See    Diseases   of    the    Biliary    Passages.      See,    also,    Subphrenic 
Abscess.) 

Localized  Peritonitis  Caused  by  Lesions  of  the  Pancreas. — Necrotic 
and  suppurative  lesions  of  the  pancreas  may  cause  a  local  peritonitis  oehind  the 
stomach  in  the  lesser  peritoneal  sac.     (See  Diseases  of  the  Pancreas.) 

Subphrenic  Abscess. — Localized  peritonitis  of  the  lower  surface  of  the 
diaphragm  with  the  formation  of  a  walled-off  abscess^  bounded  below  by  the 
liver,  or  by  the  liver  and  other  adjacent  viscera,  may  occur  as  a  part  of  the 
generalized  peritoneal  infection — notably  of  the  progressive  fibrino-purulent 
type — or  secondary  to  injuries  and  suppurative  or  perforative  lesions  of  ce^ 
tain  of  the  viscera,  notably  the  liver  and  gall-bladder,  stomach,  duodenum, 
transverse  colon,  vermiform  appendix,  spleen.  The  omentum  and  transverse 
colon  act,  in  many  cases,  by  forming  adhesions  with  the  abdominal  wall,  as 
a  dam  to  prevent  the  spread  of  infectious  material  upward  from  the  lower 
part  of  the  belly.  In  the  case  of  the  appendix,  pus  may  travel  upward  along 
the  colon  to  the  liver,  or  in  the  loose  tissues  behind  the  colon  to  the  right  border 
of  the  liver,  and  thence  infect  the  diaphragmatic  peritoneum.  On  account  of 
the  suspensory  ligament  of  the  liver  which  separates  the  subdiaphragmatic 
space  into  two  parts,  lesions  of  the  appendix,  right  lobe  of  the  liver,  gall- 
bladder, and  right  kidney  are  apt  to  produce  an  abscess  on  the  right  side,  while 
lesions  of  the  stomach,  duodenum,  left  kidney,  pancreas,  and  spleen  usually 
infect  the  left  half  of  the  diaphragm. 

Infected  wounds  of  the  liver  and  suppurative  processes  of  all  kinds  in  the 
liver  or  biliary  passages  readily  reach  the  diaphragm  either  by  superficial 
extension  or  perforation  of  the  liver  tissue.  Slowly  perforative  lesions  of  the 
stomach  and  duodenum,  with  the  formation  of  limiting  adhesions,  may  spread 
to  the  upper  surface  of  the  liver,  usually  upon  the  left  side,  sometimes  upon 
the  right.  Ulcerative  lesions  of  the  lower  end  of  the  esophagus  and  empy- 
emata,  notably  of  the  putrid  variety,  may  penetrate  the  diaphragm  and  cause 
a  localized  infection  of  peritoneum.  Infectious  lesions  of  the  spleen,  the  kiJ- 
neys,  the  pancreas,  may  all  give  rise  to  subdiaphragmatic  abscess,  as  may 
osteomyelitis  of  the  ribs  and  of  the  dorsal  vertebnc.  In  many  cases  the  pus 
of  these  abscesses  is  infected  with  the  saprophytic  germs  of  the  intestinal  tract, 
leading  to  the  formation  of  gas;  the  pus  will  have  a  putrid  odor  in  such  cases. 
An  important  and  frequent  complication  is  serous  or  purulent  pleuritis.  In- 
fection of  the  pericardium  is  not  very  rare. 

Symptoms  and  Diagnosis  of  Subphrenic  Abscess. — When  the  subphrenic 
abscess  occurs  as  the  immediate  result  of  a  wound  or  perforation  of  the  stomach 
or  duodenum,  or  exists  as  a  part  of  a  progressive  fibrino-purulent  peritonitis, 
the  signs  and  symptoms  of  acute  peritoneal  irritation — pain,  fever,  localized 
tenderness,  Icucocytosis,  vomiting,  etc. — together  with  special  signs  and  svnip- 
toms  about  to  be  described,  usually  attract  the  surgeon's  attention  to  the  sub- 
diaphragmatic space.  When,  on  the  other  hand,  as  is  quite  often  the  case,  the 
abscess  develops  as  a  rather  late  complication  of  an  acute  localized  peritonitis 
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days  or  weeks  after  an  operation  for  appendicitis  or  cholecystitis,  or  when  a 
gradual  extension  of  a  subacute  purulent  focus  in  some  neighboring  structure 
or  organ  infects  the  lower  surface  of  the  diaphragm,  the  abscess  often  develops 
insidiously  without  producing  any  marked  local  or  general  symptoms  to  indi- 
cate its  presence.  Its  existence  may  then  remain  unsuspected  for  a  good 
while. 

It  will  he  noticed  that  the  patient  is  not  doing  quite  well.  He  has  a  mod- 
erate rise  of  temperatifre  in  the  evening;  his  pulse  remains  a  little  rapid.  He 
may  sweat  at  night.  His  appetite  is  poor.  He  may  have  a  little  dyspnea. 
The  operation  wound,  if  such  be  present,  may  have  healed  or  may  be  slightly 
infected  or  sluggish.  Leucocytosis  of  a  moderate  grade  may  be  present  or 
the  count  may  be  normal.  There  is  no  abdominal  distention;  the  belly  remains 
soft  and  flaccid.  Careful  inspection  will  show  a  greater  or  less  degree  of 
immobility  of  the  costal  margin  and  lower  ribs  on  one  or  other  side.  There 
may  be  neither  pain  nor  tenderness.  When  the  fluid  collection  has  become 
large  there  may  be  distinct  bulging  of  the  chest  wall. 

The  diagnosis  of  the  exact  condition  is,  in  some  cases,  easy  from  the  history 
and  the  physical  signs;  in  other  cases  it  will  be  quite  diflScult.  In  these  cases 
the  use  of  an  aspirating  needle  is  justifiable,  and  of  great  aid  in  the  diagnosis. 
The  history  of  these  cases  will  usually  include  a  recent  injury  to  the  upper 
part  of  the  abdomen,  an  attack  of  appendicitis,  a  cholecystitis,  or  the  per- 
formance of  an  operation  for  one  of  these  conditions,  or  a  history  of  gastric 
or  duodenal  ulcer,  etc. 

The  physical  signs  vary  a  good  deal  in  diflFerent  cases,  and  are  sometimes 
puzzling.  In  a  typical  case  upon  the  right  side,  the  liver  is  displaced  down- 
ward, the  diaphragm  upward.  The  lower  border  of  the  liver  will  usually  be 
palpable  below  the  free  border  of  the  ribs.  The  liver  dullness  in  front  will 
be  increased  in  percussing  from  above  downward;  there  will  be  pulmonary 
resonance  above,  then  dullness  or  flatness  to  the  lower  border  of  the  liver.  The 
line  of  dullness  above  will  be,  in  some  cases,  distinctly  arched  from  side  to 
side.  If,  as  is  usual  upon  the  right  side,  gas  is  present  as  well  as  pus,  there 
will  be  from  above  downward  pulmonary  resonance,  a  belt  of  tympanic  reso- 
nance more  or  less  broad,  and  below  that  flatness  to  the  lower  border  of  the 
liver.  In  some  cases,  if  the  purulent  collection  is  localized  in  the  posterior 
part  of  the  space  between  the  liver  and  diaphragm,  displacement  do^vnward  of 
the  anterior  border  of  the  liver  may  not  occur.  Upon  auscultation  there  will 
be  normal  or  exaggerated  breathing  over  the  lung,  both  before  and  behind,  and 
a  sharp  boundary  line  below  which  breathing  is  absent.  If,  as  sometimes 
happens,  there  be  a  pleurisy  with  effusion  upon  the  same  side,  the  signs  pos- 
teriorly will  often  be  confusing. 

The  introduction  of  a  long  aspirating  needle  is  the  best  means  of  arriving 
at  a  diagnosis.  The  needle  may  be  introduced  into  the  area  giving  flatness  on 
percussion,  in  the  axillary  line  or  in  the  scapular  line,  or  even  in  front  in 
some  cases,  sometimes  at  the  point  of  greatest  tenderness.    If  the  first  puncture 
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fails  to  withdraw  pus,  the  needle  should  be  reinserted  in  several  different  situ- 
ations. As  the  needle  is  slowly  pushed  onward,  the  piston  of  the  springe  is 
drawn  out  a  little  from  time  to  time.  It  is  usually  possible  to  distinguish  the 
sense  of  resistance  produced  by  the  diaphragm.  If  there  be  pleurisy  with  effu- 
sion, the  needle  will  withdraw  serum  and,  at  a  deeper  level,  pus.  If  there  be 
empyema,  the  diagnosis  of  subphrenic  abscess  will  probably  not  be  made  until 
the  case  is  operated  upon,  when  the  upward  bulging  of  the  diaphragm  may  sug- 
gest abscess  of  the  liver,  subphrenic  abscess,  or  echinococcus  cyst.  The  appear- 
ance of  the  pus  in  abscess  of  the  liver  is  more  or  less  characteristic  It  is  thick, 
dark  in  color,  resembling  chocolate ;  fragments  of  liver  tissue  are  to  be  recog- 
nized under  the  microscope.  The  pus  of  an  ordinary  empyema  is  usually 
creamy  and  yellow.  The  fluid  of  echinococcus  cysts,  if  not  infected,  is  clear, 
straw-colored ;  the  booklets  can  be  discovered  under  the  microscope.  The  pres- 
ence of  gas,  with  pus  and  a  foul  odor,  will  indicate  subphrenic  abscess  or 
putrid  empyema. 

I  once  saw  a  fluid  accumulation  between  the  right  lobe  of  the  liver  and 
the  diaphragm  following  a  subcutaneous  injury  which  had  produced  a  moderate 
laceration  of  the  upper  surface  of  the  liver.  The  fluid  was  entirely  shut  off 
from  the  rest  of  the  belly  by  adhesions  between  the  anterior  border  of  the 
liver  and  the  abdominal  wall.  The  fluid  was  thin,  blood-stained,  and  con- 
tained numerous  flakes  and  masses  of  fibrin.  The  collection  was  entirely  asep- 
tic.    The  physical  signs  indicating  a  subphrenic  accumulation  were  present 

Upon  the  left  side  subphrenic  abscess  follows  perforation  of  the  stomach 
and  duodenum  more  often  than  other  lesions.  When  these  perforations  are 
not  followed  by  general  infection  of  the  peritoneum  they  produce  an  abscess 
which  usually  gives  all  the  signs  of  acute  peritoneal  irritation,  followed  by 
marked  constitutional  symptoms  of  sepsis  and  all  the  local  signs  and  symptoms 
of  localized  purulent  peritonitis,  as  already  described.  There  will  often  be  a 
distinct  prominence  in  the  epigastrium,  over  which  the  abdominal  wall  is  rigid 
and  tender.  The  liver  will  in  some  cases  be  displaced  downward,  and  may 
be  palpable.  The  heart  is  displaced  upward.  In  the  presence  of  such  signs 
and  symptoms  the  indications  for  opening  the  abdomen  are  quite  plain.  In 
other  cases  the  disease  may  develop  in  a  subacute  manner,  following  gradual 
perforations  of  the  stomach  and  duodenum  or  infectious  processes  of  the  pan- 
creas, kidney,  and  spleen,  or  one  of  the  other  conditions  already  mentioned. 

In  these  cases  the  physical  signs  may  be  important  aids  in  diagnosis,  but 
are  quite  often  confusing.  Abscesses  on  the  left  side,  arising,  as  they  do  in  a 
large  proportion  of  cases,  from  the  stomach  and  duodenum,  frequently  contain 
gas.  The  percussion  note  posteriorly  may,  as  upon  the  right  side,  exhibit  the 
following  qualities:  normal  resonance  over  the  lung  above,  tympanitic  reso- 
nance over  the  gas,  and  dullness  or  flatness  over  the  pus.  The  respiratory 
murmur  ceases  abruptly  below.  As  upon  the  right  side,  the  presence  of  a 
pleuritic  exudate  renders  the  physi(?al  signs  uncertain.  The  aspirating  needle 
may  be  used  with  more  caution  than  upon  the  right  side  to  aid  the  diagnosis. 
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In  the  presence  of  a  large  quantity  of  gas  and  pus  the  level  of  the  flatness  or 
dullness  may  change  upon  changing  the  position  of  the  patient  The  stomach 
should  he  emptied  hy  a  tube  when  making  this  examination  lest  its  fluid  and 
gaseous  contents  cause  confusion  of  the  signs. 

Chronic  Peritonitis. — Chronic  peritonitis  may  be  described  as  existing  in 
two  forms:  (1)  an  exudative  chronic  peritonitis;  (2)  chronic  peritonitis,  with 
the  production  of  adhesions. 

(1)  Chronic  Exudative  Peritonitis  (Vierordt,  A.  Fraenkel,  Lennan- 
der). — Chronic  exudative  peritonitis  is  identical  clinically  with  that  form  of 
tuberculous  peritonitis  accompanied  by  a  large  accumulation  of  serous  fluid 
in  the  belly.  The  resemblance  is  the  more  striking  because  nodular  masses 
in  the  omentum  are  said  to  form  in  chronic  exudative  peritonitis — a  striking 
character,  also,  of  this  form  of  tuberculous  peritonitis.  The  condition  appears, 
however,  to  be  a  well-recognized  one,  many  cases  having  been  described.  The 
disease  begins  without  apparent  cause,  usually  in  young  persons  of  the  female 
sex.  These  patients  become  pale  and  anemic;  they  lose  flesh  and  strength. 
Gradually  an  accumulation  of  fluid  occurs  in  the  abdomen,  usually  without 
pain  or  tenderness,  although  such  may  exist.  The  fluid  may  increase  to  a 
large  amount,  and  produce  pressure  symptoms  upon  the  diaphragm.  The 
bowels  may  be  constipated.  Nodular  masses  may  be  felt  in  the  omentum.  It 
is  necessary  to  exclude  tuberculous  peritonitis,  ascites  from  heart  disease,  or 
cirrhosis  of  the  liver,  and  serous  effusion  accompanying  malignant  disease  of 
the  abdominal  viscera.  (For  the  physical  signs,  see  Ascites.)  The  disease 
is  said  to  get  well  in  some  cases  without  surgical  treatment.  Upon  opening 
the  abdomen,  the  only  lesions  found  have  been  the  serous  effusion  and  the 
thickenings  of  the  omentum.  Evidences  of  tuberculosis  have  been  wanting 
and  inoculations  of  susceptible  animals  have  been  negative. 

(2)  Chronic  Peritonitis,  with  the  Production  of  Adhesions. — This 
form  of  peritonitis  may  follow  injuries  and  acute  inflammations  of  the  peri- 
toneum from  any  cause,  or  may  apparently  arise  as  an  independent  condition. 
Intraperitoneal  organs,  in  abnormal  situations  and  subjected  to  mechanical  irri- 
tation, portions  of  omentum  and  coils  of  intestine  retained  in  hernial  sacs,  quite 
regularly  are  the  seat  of  this  form  of  peritonitis.  It  may  be  a  localized  or 
general  process.  When  localized,  the  favorite  sites  of  the  lesion  are  in  those 
parts  of  the  belly  most  often  the  seat  of  acute  inflammatory  processes — the 
female  pelvic  peritoneum,  the  right  iliac  fossa,  the  region  of  the  duodenum, 
gall-bladder  and  pylorus,  the  root  of  the  mesentery,  the  flexures  of  the  colon. 
The  localization  renders  it  probable  that  in  most  instances  the  peritoneal  irri- 
tation has  originated  in  some  acute  or  chronic  inflaininatory  focus.  The  lesion 
consists  in  the  formation  of  plaques,  masses,  and  bands  of  fibrous  connective 
tissue,  which  bind  the  peritoneal  surfaces  together  either  over  broad  areas  or 
through  the  medium  of  cords  or  bands.  In  some  cases  a  large  part  of  the 
peritoneal  space  is  obliterated,  in  others  dense  masses  of  fibrous  tissue  cement 
the  viscera  of  a  region  into  a  solid  mass.     (See  Pelvic  Peritonitis.)     Contrac- 
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tion  of  the  new-formed  tissue,  as  time  goes  on,  causes  deformities  of  organs, 
interference  with  the  mobility  of  the  alimentary  tract,  disturbances  of  its 
function,  localized  diminution  of  its  caliber,  not  infrequently  sudden  and 
complete  obstruction,  and  furnishes  the  mechanical  factors  necessary  for  the 
production  of  torsions  of  the  gut,  obstruction  by  bands,  and  other  dangerous 
and  fatal  conditions.  As  stated,  chronic  adhesive  peritonitis  may  originate 
de  novo  at  any  time  of  life.  In  many  cases  it  follows  traumatisms  of  the  belly, 
either  accidental  wounds  or  operations  involving  the  peritoneum — ^notably  when 
extensive  handling  has  been  necessary.  The  majority  of  the  cases,  however, 
follow  acute  inflaniniatory  processes  in  the  abdomen  of  an  infectious  character 
irrespective  of  whether  they  have  been  operated  on  or  not  It  may  be  due 
to  late  syphilis  of  the  gut. 

The  symptoms  cannot  be  described  categorically,  since  they  will  vary  with 
the  organs  or  structures  involved,  and  with  the  nature  of  the  mechanical  inte^ 
ference  with  their  function.  There  may  be  no  symptoms  for  years ;  suddenly 
the  bowel  may  become  twisted  upon  itself  or  kinked,  a  loop  of  gut  may  pass 
beneath  a  band  joining  two  adjacent  peritoneal  surfaces,  and  become  con- 
stricted or  kinked;  in  either  case  the  symptoms  are  those  of  acute  intestinal 
obstruction.  Adhesions  in  the  neighborhood  of  the  gall-bladder  and  stomach 
may  cause  digestive  disturbances  and  pain  when  tliese  structures  are  thro\vn 
into  activity  by  the  ingestion  of  food.  Adhesions  about  the  colon  may  give 
rise  to  constipation  and  to  attacks  of  severe  colic.  Adhesions  in  the  female 
pelvis  give  rise  to  constipation  of  the  bowels,  to  displacements  and  deformities 
of  the  pelvic  viscera,  and  to  painful,  excessive,  or  irregular  menstruation. 

In  determining  upon  the  question  of  operative  relief  in  these  cases  the 
surgeon  must  be  guided  by  the  previous  history  of  injury  or  acute  inflamma- 
tion, by  the  nature  and  gravity  of  the  functional  disturbances,  by  the  location 
of  former  operative  scars,  and  by  the  nervous  condition  and  mental  attitude  of 
the  patient.  In  cases  of  acute  obstruction,  whether  or  not  immediately  or 
remotely  related  in  time  to  an  abdominal  operation,  no  delay  is  permissible; 
a  postponement  of  operative  interference  for  a  few  hours  may  determine  the 
death  of  the  patient.  When  the  adhesions  cause  functional  disturbances  merely, 
the  patients  often  become  neurasthenic.  Some  of  these  cases  can  be  cured  or 
improved  by  operative  liberation  of  the  adherent  peritoneal  surfaces,  removal 
of  bands,  etc. ;  some  cannot.  In  a  good  many  cases  the  adhesions  reform  and 
the  symptoms  return.  I  recall  a  boy  who  had  intestinal  obstruction  from 
bands  following  an  operation  for  acute  appendicitis.  During  the  following 
two  vears  he  had  intestinal  obstruction  three  times.  Following:  the  fourth 
operation  he  died  of  paralysis  of  the  gut,  as  the  result  of  delay  in  presenting 
himself  for  treatment — the  operation  was  done  too  late. 

Tuberculous  Peritonitis. — In  acute  general  miliary  tuberculosis  miliary  tn- 
bercles  are  found  in  the  serous  membranes,  including  the  peritoneum;  the 
condition  is  without  surgical  interest.  As  a  localized  process,  tuberculous  peri- 
tonitis is  commonly  described  as  occurring  in  three  forms.     The  several  types 
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often  eoexistj  eir  develop  one  from  the  other.  Tubert-ulous  peritonitis  (1)  witli 
abundinit  serous  exudation;  (2)  with  the  fomiation  of  diffuse  infiltrations  and 
of  nodular  nia^^s  of  tuberde  tissue  in  the  omentum,  the  mesentery,  in  the 
wall  of  the  gut,  and  on  the  abdominal  wall.  Contraction  of  these  infiltrsitions 
pri>ducea  sliortening  of  the  mesentery  and  obliteration  of  itii  peritoneal  folds; 
the  omentum  is  converted  into  a  firm,  knobby  mass  of  tuberculous  nodules. 
Adhesions  may  occur  between  adjacent  peritoneal  surfaces,  with  partial  oblit- 

ieration  of  the  peritoneal  cavity.     (3)  With  the  formation  of  ahumlaut  adhe- 
sions and  of  walled -off  eolleetiona  of  caseous  and  broken-down  fluid  tubereulona 
detritus.     The  ]K*ritonciil  cavity  is  eonnnonly  obliterated-     The  first  fonu  is  the 
only  one  usnally  atiieuahle  to  successful  surgical  treatment.     Tlie  lesion  eon- 
lista  in  an  abundant  serous  exudate  into  tlie  peritoneal  cavity.     In  some  cases 
the  picture  is  simply  that  of  ascites;  no  masses  of  tuberculous  infiltration 
Mre  palpable  through  the  abdominal  wall ;  in  others,  a  combination  with  the 
second  type  exists.     The  peritoneal  surfaces  are  more  or  less  densely  studded 
with  submiliary  tubercles  and  larger  nodules  of  tubercle  tissue.     Tuberculous 
infiltration,  nodular  thicken ing,  and  shrinking  of  the  onjentum  is  a  character- 
istic lesion.    Tlie  omentum  is  converted  into  a  more  or  less  irregular  or  sausage- 
shaped  ttunor  lying  transversely  across  the  abdomen,  usually  at  or  above  the 
level  of  the  umbilicns,  readily  palpable  through  the  ahdominal  wall  as  a  firm 
^^mass,  somewliat  tender  and  slightly  movable.     There  may  be  palpable  masses 
^^in  the  mesentery,  in  the  wall  of  the  gut,  notably  in  the  cecum,  and  elsewhere. 
In  other  cases  there  will  be  bo  fluid  in  the  belly;  there  will  be  masses  of  tuber- 
cnlous  iutiltration  palpable  here  and  there,  but  up>n  opening  the  abdomen  no 
fluid  will  be  found;  the  peritoneal  cavity  may  be  obliterated  by  adhesions. 
In  other  and  rather  acute  cases  the  abdomen  is  nearly  dry;  the  peritoneal  sui^ 
faces  are  everywhere  reddened,  and  densely  studded  with  countless  tubercles 
varying  in  size  from  a  pin*s  head  to  a  g:rain  of  rice.     In  the  third  form  the 
peritoneal  cavity  is  obliterated ;  the  intestines  are  firmly  adherent  in  an  inex- 
tricable mass.    Between  the  adherent  coils  here  and  there  in  the  abdotiien  there 
are  collections  of  cheesy  material  and  tuberculous  pus;  such  collections  may 
attain  a  large  sizCj  and  may  thus  simulate  cystic  tumors  of  organs. 
^K        Symptoms  and  Diagnosis, — Tuberculous  peritonitis  is  rarely  a  primary 
^Riffection,  but  is  usually  associated  with  tuberculosis  of  the  lung*^,  the  lymph 
nodes,   the   bones,   the  joints,   the   kidney,   the   female   generative   apparatus 
^B^ tubes).     In  not  a  few  cases  the  disease  appears  to  be  primary  in  the  wall 
^^f  the  girt,  notably  of  the  cecum  and  vermiform  appendix;  these  cases  are 
easily  mistaken  for  malignant  disease  of  the  intestine.     The  existence  of  other 
t^iherculous  lesions  or  characteristic  scars  is  often  an  important  aid  in  diag- 
%%m\^.     The  patients  are  commonly  young  children  or  young  adults,  though 
^^  oWer  individuals  are  not  exempt.     Women  are  more  often  affected  than  men, 
^k  la  a  good  many  cases  the  disease  is  due  to  extension  from  the  uterus  and 
^M  tabps,  occurring  in  virgins  or  parous  women.      Infection  may  immediately 
^M  follow  labor.     The  course  is  chronicj  sometimes  with  acute  exacerbations.     In 
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tuoet  of  the  eases  there  is  a  history  of  gradual  loss  of  flesh  and  stretigtb;  the 
patients  become  aneiirie.  There  may  be  a  moderate  daUy  rise  of  temperatwre 
or  none,  Mmlerate  leucocytosis  may  be  prei?c*otj  but  ia  tincom plicated  c$m 
the  pohiuorphoTnidear  cells  will  not  In*  relatively  increased.  When  there  is 
fever  the  piilac  \vill  be  acceltTatetL  When  serous  effusion  is  abimdaiit,  dia* 
phragnmtic  breathing  may  be  interfered  with  and  the  breathing  rapid;  serm 
dyspnea  may  even  be  present  from  overdi  stent  ion.  In  the  tir^t  group  of  casa 
the  presence  of  free  Huid  iu  tlie  belly  will  give  the  ordinary  signs-^uainelv, 
the  abdomen  is  generally  and  evenly  dit^teuded^  the  umbilical  pit  is  often 
obliterated,  the  unihilicuB  may  even  protrude,  dullnei?s  or  flatness  on  prctiisr 
sion  in  tlie  flankH,  lympanilie  resonance  in  front  The  line  of  dullne^  may 
be  made  to  vary  its  position  by  rolling  the  patient  on  his  side.  If  much  fiuU 
is  present  and  the  inlestincs  are  held  away  from  the  abdominal  wall  by  a  cnin- 
traeted  infiltrated  mesentery,  there  may  be  flatness  on  perou.ssion  in  finjnt, 
simulating  a  large  ovarian  cyst  Au  encapsulated  colle(*tion  of  tiiWrculous 
pus  may  give  rise  to  a  similar  impression*  When  the  fluid  is  serous  and  fr^ 
if  one  hand  is  placed  upon  the  flank  while  the  opposite  side  of  the  aWoiua 
IS  sharply  tapped,  a  sensation  of  a  fluid  wave  will  he  transmitted  acrf>s8  th 
abdomen.  The  abdominal  wall  is  soft,  the  extreme  tenderness  and  ri^ditr 
of  acute  peritonitis  are  absent.  There  may  be  moderate  tenderness  if  ncwlakr 
masses  are  present  in  the  abdomen.  The  pain  complained  of  by  the^  patienia 
is  not  usually  continuous  nor  very  severe  unless  the  functions  of  the  gut  arc 
interfered  with  by  adhesions.     Attacks  of  colicky  pain^  and  even  total  ot 
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struction,  may  occur  in  such  cases.  The  function  of  the  alimentary  eana]  in$^ 
be  interfered  ^vith  in  rarious  ways*  There  may  be  exhausting  diarrhea.  If 
the  motions  of  the  intestine  are  interfered  with  by  adhesions  or  contractions 
of  the  mesentery  there  may  lie  marked  constipation — even,  as  stated,  total 
obstruction.  The  serous  accTimulations  may  lie  differentiated  from  cirrhosis  rf 
the  liver  by  the  age  of  the  patient,  and  the  absence  of  an  aleohoHc  history,  h 
cirrhosis,  enlargement  of  the  spleen  is  usually  preaent  There  is  often  j*ii^ 
dice,  a  change  in  the  she  of  the  liver,  vomiting  of  bh^^id,  nosehletid,  lM»im«^ 
rhoids,   enlargement  of  the  superficial   veins  of  the  abdomen,   gastriti%  iit 


ASEPTIC   PERITONITIS 


731 


tOi 


The  flstcites  acoompanying  valvular  disease  of  tho  heart  is  accompanied  by 
vahn.ilar  miirnuirSj  changes  in  quality  of  the  heart  sounds  and  in  the  size 
of  tbe  heart.  The  serous  and  bloody  peritoneal  effusions  aceonipanying  some 
of  carcinoma  and  sarcoma  j  with  invasion  of  the  peri  tone  imij  are  usually 
lUi panted  by  a  more  profound  cachexia;  a  largo  parent  tumor  is  usually 
discoverable.  The  age  of  these  patients  is  commonly  advanced.  There  will 
be  cases  where  the  surgeon  will  he  puzzled  until  the  abdomen  is  opened.  Those 
cage.s  arising  from  the  tubes  will  sliow  infianunatory  thickening  and  deformity 
€f  these  structures  on  bimanual  palpation.  Perhaps  the  most  puzzling  cases 
of  tuherculous  peritonitis  are  those  ari^^ing  from  tuberculous  infiltration  of  the 
wall  of  the  cecum  and  in  the  vermiform  appendix.  The  condition,  in  some 
easas^  will  be  mistaken  for  chronic  apj^^ndicitis,  with  the  prodnetion  of  ad- 
hesions. In  other  cases  the  infiltrated  ccM?um  forms  a  large,  nodular,  hard 
tumor  in  the  right  iliac  fossa,  which  closely  simulates  a  malignant  growth* 
No  positive  diagnosis  is  apt  to  be  made  in  these  cases  in  the  absence  of  other 
!videnees  of  tuberculosis  until  the  abdomen  is  ope^ned.  When  the  tuberculous 
ulceration  and  perforation  of  the  gut  occur,  acute  progressive  purulent  i>eri- 
tonitis,  or  a  localized  jK:*ritoniti9  surrounding  an  abscess  cavityj  will  give  the 
igns  and  symptoms  of  the  complicating  infection  in  addition  to  those  already 
present.  I  have  happened  to  operate  on  a  nunjl)er  of  these  cases;  the  situflticn 
IB  gloomy  as  far  as  eventual  cure  is  concerned.  A  tuberculous  artificial  anus 
is  quite  apt  to  follow  resection  of  the  tuberculous  gut. 

Aseptic  Peritonitia. — Tlie  iK*ritoneiim  reacts  promptly  to  all  forms  of  me- 
ihanical  and  cheuiical  irritation  by  throwing  out  an  exudate  Avhich  may  be 
rous,  fibrinous,  or  consist  of  serum  stained  with  blood ;  so  long  as  no  active 
nns  are  present,  pus  is  not  formed.  The  end  result  of  such  irritations  is 
e  production  of  adhesions;  these  may  be  absorbed  after  a  time  or  be  per- 
anent.  Aseptic  |ieritonitis  occurs  as  the  result  of  aseptic  injuries  to  the 
ritoiieum,  whether  accidental  or  made  during  the  |>erforraance  of  surgical 
lerations.  The  irritation  pnifluced  by  aseptic  fiuitis — bile,  blood,  the  con- 
tits  of  cysts,  small  quantities  of  aseptic  urine — has  a  similar  effect  Portions 
tissue  deprived  of  nourishment  by  ligatures,  cauterizations,  or  crushing, 
cause  the  formation  of  adhesions*  Cysts  with  twisted  pedicles,  strangulations 
of  |K)rtions  of  tlie  intestine  before  the  gut  has  lost  its  vitality^  volvulus^  intus- 
fiti9€?eption,  and  numerous  other  like  conditions^  all  may  produce  a  serous  or 
fibrinous  exudate,  assuming  that  no  bacteria  are  present  The  various  chem- 
ical antiseptics  act  in  a  similar  manner.  Aseptic  foreign  bodies — drainage- 
tnbess  gauze  packings,  ligatures — -all  are  rapidly  surrounded  by  &  fibrous  exn* 
!  date  and  adhesions,  when  left  in  the  peritoneum.  The  symptoms  of  aseptic 
1  ^ritonitis  may  be  quite  marked;  there  may  be  jmin,  abdominal  distention  and 
^^tig^^'tj!.  vomiting^  even  pnralysis  of  the  gut.  Septic  symptoms  are  wanting* 
^■'{be  process  usually  ends  in  res<>Iution  and  recovery  so  long  as  the  exudate 
^H  Tfttiui^^  free  fnjm  jiyrFgenic  germs.  As  stated,  the  adhesions  formed  may  be 
^^^boibed  or  remain  indetinitely. 
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Injuries  of  the  Peritoneum  and  Abdominal  Contents. — ^The  dangers  of  in- 
juries of  the  abdomen  are  chiefly  two:  bleeding^  and  peritonitis  from  a  wound 
or  rupture  of  one  of  the  hollow  organs  of  the  belly  and  the  escape  of  infectious  , 
material  into  the  peritoneal  cavity.  Intra-abdominal  conditions  are  favorable 
for  the  continuance  of  bleeding.  The  blood-vessels  of  the  omentum,  mesente^, 
stomach,  and  intestine,  as  well  as  the  great  vessels  of  the  abdomen,  lie  in 
loose  tissues ;  the  blood  can  flow  freely  into  the  cavity  of  the  peritoneum  with- 
out resistance,  and  fatal  hemorrhage  may  take  place  from  a  surprisingly  small 
source.  Wounds  and  ruptures  of  the  solid  organs,  liver,  and  spleen  bleed  very 
rapidly,  as  a  rule.  Wounds  and  ruptures  of  the  kidney  vary  a  good  deal  in 
this  respect,  dependent  upon  the  direction  and  extent  of  the  injury.  Wounds 
of  omentum  may  rarely  cause  fatal  hemorrhage.  I  recall  the  case  of  a  young 
man  who  was  stabbed  with  a  penknife  in  the  lower  epigastrium,  and  who 
developed  the  symptoms  of  abdominal  hemorrhage;  upon  opening  the  abdomen, 
but  little  free  blood  was  found  in  the  belly.  The  wound  in  the  abdominal  wall 
corresponded  to  the  situation  of  the  gastrocolic  omentum.  The  bleeding  had 
taken  place  into  the  substance  of  the  omentum,  and  the  blood  had  infiltrated 
and  dissected  its  way  widely  beneath  the  peritoneum.  The  gastrocolic  omen- 
tum, the  transverse  colon,  and  the  great  omentum  were  greatly  swollen,  infil- 
trated with  blood,  and  converted  into  a  spongy  mass  which  bled  freely  wherever 
handled.  It  was  impossible  to  determine  the  situation  of  the  wounded  vessel 
The  gastroepiploic  arteries  were  secured,  but  the  bleeding  continued  in  spite 
of  the  ligation  of  tissues  en  masse  and  other  devices,  until  the  patient's  death 
the  following  day.  Many  wounds  of  the  omentum  bleed  only  moderately,  and 
it  is  exceptional  that  death  is  due  solely  to  this  cause.  In  general  it  may  be 
said  that  dangerous  intra-abdominal  bleeding  occurs  most  often  from  wounds 
of  the  solid  organs  and  from  the  mesentery  rather  than  from  wounds  of  the 
wall  of  the  stomach  and  intestine.  The  great  vessels  of  the  belly  and  their 
named  branches  will,  if  wounded,  cause  fatal  bleeding  so  rapidly  that  they 
rarely  come  under  surgical  treatment. 

A  very  large  proportion  of  penetrating  wounds  of  the  abdomen,  whether 
they  are  incised,  punctured,  or  gimshot  wounds,  injure  the  abdominal  viscera. 
The  alimentary  canal  is  more  often  injured  than  other  organs.  The  escape 
of  intestinal  contents  is  regularly  followed  by  fatal  peritonitis.  In  some 
wounds  of  the  intestine,  whether  punctured  or  gunshot,  if  the  wound  be  not 
very  large,  prolapse  of  the  mucous  membrane  of  the  gut  may  temporarily 
and  rarely,  even  permanently,  occlude  the  opening  so  that  only  a  localized  adhe- 
sive peritonitis  or  a  localized  abscess  results.  Such  an  occurrence  is  exceptional. 
In  the  larger  number  of  cases  escape  of  intestinal  contents  takes  place,  and 
diffuse  purulent  peritonitis  is  developed  in  a  few  hours.  Some  variations  occur 
in  the  rapidity  with  which  the  signs  and  symptoms  of  peritonitis  appear,  de 
pending  upon  the  part  of  the  alimentary  tract  wounded  and  the  amount  and 
character  of  its  contents  at  the  time  of  its  injury.  The  contents  of  the  small 
intestine  (jejunum  and  ileum)  are  always  fluid  and  always  highly  infectious; 
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a  Tapid  leakage  and  a  virulent  peritonitis  are  to  be  expected  after  wounds  of 
this  part  of  the  gut.  The  stomach,  on  the  other  hand,  may  be  full  or  empty 
at  time  of  wounding;  hence,  a  rapid  leakage  and  an  active  peritonitis  will 
occur  in  some  cases,  a  tardy  and  perhaps  less  violent  inflammation  in  others. 
The  prognosis  of  untreated  wounds  of  the  stomach  is  in  general  very  bad.  The 
escape  of  the  coutents  of  the  duodenum  is  not,  in  my  experience,  followed  by 
ao  virulent  a  ptritonitis  as  occurs  from  wounds  of  the  ileum.  The  contents 
of  the  colon  are  sometimes  fluid,  sometimes  solid;  leakage  may  be  rapid  or 
slow.  Womufo  of  the  extraperitoneal  portions  of  the  ascending  and  descending 
eolon  maj  be  followed  by  slow  leakage  and  the  gradual  formation  of  an  abscess 
or  phlegmonous  inflammation  of  the  loin.  The  abscess  cavity  will  contain  pus, 
fecal  matter,  and  gas.  It  is  to  be  remembered  in  regard  to  the  prc^osis  of 
penetrating  wounds  of  the  abdomen  that  sharp  instruments  may  partly  divide 
the  coats  of  the  gut,  and  that  blunt  instruments  may  contuse  the  wall  of  the 
intestine.  In  either  case  sloughing  and  perforation  may  occur  many  days  after 
the  injury.  In  open  wounds  of  the  belly  a  third  risk  is  also  present,  namely, 
the  infection  of  the  peritoneum  by  the  instrument  which  created  the  wound, 
or  subsequently  by  the  clothing,  by  germs  upon  the  skin,  by  unclean  hands, 
instruments,  etc.  The  abdominal  wounds  made  by  the  surgeon  are  protected 
as  far  as  may  be  from  infection.  Accidental  wounds  are  exposed  to  infection 
by  injudicious  handling  and  exploration  without  due  aseptic  precautions.  The 
peritoneum  is,  as  stated,  quite  resistant  to  infection,  as  is  abundantly  shown, 
by  the  behavior  of  operation  wounds.  The  external  wound  may  become  in- 
fected and  the  peritoneum  escape  if  closed  off  mechanically  or  by  a  fibrinous 
exudate.  Once  infected,  the  conditions  are  as  favorable  for  the  spread  of  the 
process  after  traumatic  as  after  pathological  lesions. 

Penetrating  Wounds  of  the  Abdomen — Symptoms  and  Diagnosis 
(see  also  Wounds  of  the  Abdominal  Wall). — As  a  matter  of  practical  detail, 
it  may  be  stated  that  the  examination,  exploration,  and  treatment  of  pene- 
trating wounds  of  the  belly,  or  of  those  in  which  penetration  is  suspected  or 
possible,  should  be  undertaken,  even  at  the  risk  of  some  delay,  with  all  the 
careful  preparation  which  precedes  the  most  elaborate  abdominal  operation. 
Only  in  this  manner  can  danger  from  infection  from  without  be  avoided,  and 
only  thus  can  the  often  unexpected  dangers  and  difficulties  of  a  serious  visceral 
injury  be  met  and  overcome.  All  preliminary  probing  and  fingering  are  to 
be  condemned  as  unnecessary,  useless,  and  dangerous.  When  a  wound  is 
known  to  penetrate  the  belly,  the  less  the  patient  is  moved  about  the  better. 
In  carrying  and  transporting  such  an  individual,  the  utmost  gentleness  possible 
under  existing  conditions  is  imperative.  Necessity  and  occasion  may  arise 
when  these  precepts  cannot  be  carried  out  The  surgeon  must  then  do  the  best 
he  can  with  the  means  at  hand,  and  much  may  be  done  if  only  cleanliness 
can  be  maintained.  Incised  wounds  of  the  peritoneum,  suitably  placed,  are 
often  followed  by  prolapse  of  the  viscera,  most  often  the  omentum,  which  may 
find  its  way  through  a  very  small  wound,  and  regularly,  also,  the  intestine  if 
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the  wound  is  larger.  These  structures,  if  exposed  to  the  air  for  a  few  hours, 
become  covered  with  fibrin  and  assume  a  dirty  gray  color.  The  intestine  is 
readily  recognized,  and  the  omentum  also  from  the  characteristic  lobulated 
fat  which  it  contains  and  the  delicate  structure  of  its  connective-tissue  frame 
work.  Only  rarely  could  a  projecting  tab  of  subcutaneous  fat  be  mistaken 
for  it.  If  it  be  omentum,  gentle  traction  will  draw  it  farther  out  of  the 
abdomen.  The  solid  viscera  only  rarely  protrude  through  an  accidental  wouni 
The  liver  and  spleen  are  readily  recognized  by  their  consistence,  color,  shape, 
and  anatomical  situation.  Occasionally,  as  the  result  of  an  incised  wound,  a 
considerable  quantity  of  small  intestine  may  escape  from  the  belly,  and  such 
intestine  may  be  extensively  torn,  contused,  or  cut.  The  diagnosis  is  to  be 
made  by  inspection.     I  recently  operated  upon  such  a  case. 

A  man  stabbed  his  wife  in  the  abdomen  with  a  carving  knife,  turning  the  blade 
as  he  withdrew  it.  A  wound  about  two  and  a  half  inches  in  length  and  angular 
in  shape  was  produced  to  the  right  of  the  umbilicus  which  severed  about  two  thirds 
of  the  belly  of  the  right  rectus  muscle.  The  woman  was  brought  to  the  hospital 
very  soon  after  the  wounding  and  taken  at  once  to  the  operating  room,  less  than 
forty  minutes  from  the  receipt  of  the  injury.  The  symptoms  of  shock  were  mod- 
erate; she  had  vomited  once.  Upon  removing  her  clothing  a  large  mass  of  small 
intestine  was  found  outside  the  abdomen,  smeared  with  intestinal  contents  and 
much  blood.  The  prolapsed  coils  measured  about  five  feet  in  length.  There  were  five 
incised  wounds  of  the  gut — three  of  them  transverse  cuts  about  an  inch  in  length. 
Two  almost  completely  severed  the  intestine.  There  were  two  incised  wounds  of 
the  mesentery.  The  intestines  were  washed,  the  bleeding  from  the  mesentery  con- 
trolled, the  intestines  sutured  and  again  washed.  Upon  exploring  the  interior  of 
the  belly  no  further  injuries  were  found,  nor  was  the  peritoneum  soiled.  The  in- 
testine was  returned  to  the  belly  and  the  external  wound  partly  sutured.  The 
patient  made  a  prompt  recovery. 

From  some  wounds  of  the  belly  which  open  the  hollow  viscera  a  discharge 
may  take  place  of  a  character  indicating  the  organ  wounded;  thus,  tlie  escape 
of  gas  or  of  intestinal  contents  would  indicate  positively  a  wound  of  the  stom- 
ach or  intestine ;  an  escape  of  bile,  a  wound  of  the  gall-bladder,  the  bile  ducts, 
the  liver,  possibly  the  duodenum;  an  escape  of  urine,  a  wound  of  the  urinary 
bladder,  ureter,  or  kidney,  according  to  the  anatomical  site  of  the  wouiid. 
While  sucli  signs  are  positive  and  reliable  when  present,  their  occurrence  is 
not  constant,  and  tlieir  appearance  is  not  to  be  awaited  as  a  means  of  diagnosis. 

When,  from  the  history  of  the  case  and  the  appearance  of  the  external 
wound,  it  seems  doubtful  whether  the  peritoneum  has  been  opened  or  not,  the 
safest  and  surest  means  of  diagnosis  is  to  explore  the  wound  with  the  nn>^Jt 
careful  aseptic  precautions.  If  retraction  of  the  wound  edges  and  the  intro- 
duction of  a  sterile  gloved  finger  still  leaves  the  matter  in  doubt,  the  patient 
should  be  put  under  a  general  anesthetic  and  the  wound  enlarged  sufficiently 
to  settle  the  question  of  penetration.     If  penetration  exists,  the  presence  oi 
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blood,  intestinal  contents,  gas,  bile,  or  otiier  material  will  indicate  injury  of  the 
blood-vessels  or  viscera,  as  the  case  may  be.  If  no  foreign  material  is  found, 
the  structures  underlying  the  wound  in  the  belly  wall  should  be  carefully  in- 
spected. If  no  injury  of  the  viscera  be  discovered  and  no  symptoms  have 
previously  existed  indicating  such,  the  wound  may  be  closed,  with  such  drain- 
age as  seems  necessary  for  the  given  case. 

Stab  and  Gunshot  Wounds  of  the  Abdomen. — The  diagnosis  of  penetration 
and  of  visceral  injury  can  often  be  made  in  the  case  of  incised  wounds  of  the 
abdominal  wall  upon  inspection.  Such  is  less  often  the  case  in  stab  and  gun- 
shot wounds.  In  these  latter  we  are  often  able  to  infer  penetration,  intra- 
abdominal hemorrhage,  or  visceral  injury.  From  the  situation  and  direction 
of  the  wound  or  wounds,  from  the  character  of  the  weapon  or  missile,  from 
powder  marks  upon  the  skin  or  clothing  indicating  close  range  and  probable 
penetration,  from  the  degree  of  violence  used,  and  from  local  and  general 
symptoms  exhibited  by  the  patient  We  have  already  described  the  symptoms 
of  abdominal  shock.  Such  symptoms  are  usually  marked  after  severe  contu- 
sions of  the  abdomen,  notably  those  accompanied  by  rupture  of  the  viscera. 
They  are  commonly  present  after  gunshot  wounds,  especially  after  wounds 
of  the  stomach.  They  have  been  absent  in  several  stab  wounds  I  have  seen 
with  injury  to  the  liver,  intestine,  kidney,  and  other  organs,  though  in  other 
similar  cases  they  have  been  present  The  presence  of  shock  bespeaks  the  prob- 
able existence  of  serious  intra-abdominal  injury. 

Symptoms  of  Intra-abdominal  Bleeding, — The  symptoms  of  intra-abdominal 
bleeding  are  increasing  pallor  of  the  skin  and  mucous  membranes,  a  progressive 
increase  in  the  pulse  rate.  The  radial  pulse  becomes  more  and  more  feeble  and 
compressible;  coldness  of  the  extremities,  sometimes  a  cold  and  clammy  per- 
spiration, restlessness,  thirst,  anxiety,  air-hunger,  syncope,  sometimes  vomiting. 
Locally,  there  is  severe  abdominal  pain  and  tenderness^  sometimes  localized  or 
general  rigidity,  rarely  noticeable  distention.  There  may  be  dullness  in  the 
flanks  and  other  signs  of  free  fluid  in  the  belly  if  the  hemorrhage  is  very  large. 
When  the  blood  collects  in  the  region  of  the  spleen,  below  the  right  lobe  of  the 
liver,  in  the  pelvis,  in  the  lesser  sac,  or  behind  the  peritoneum,  there  may  be 
the  formation  of  a  more  or  less  defined  palpable  mass  or  sense  of  resistance 
in  the  abdomen,  dull  or  flat  upon  percussion.  Such  a  mass  may  slowly  or 
rapidly  increase  in  size  for  several  days  if  the  patient  survives  and  is  not 
operated  upon.  As  the  blood  partly  coagulates  or  is  shut  in  by  adhesions,  the 
boundaries  of  the  tumor  become  more  distinct.  Such  signs  are  more  often 
observed  after  subcutaneous  injuries  than  after  stab  and  gimshot  wounds,  since 
the  lafter  are  more  commonly  subjected  to  early  operation. 

Signs  and  Symptoms  of  Injury  to  the  Alimentary  Canal, — The  signs  and 
symptoms  of  injury  to  the  alimentary  canal  are  by  no  means  so  definite  at 
first  unless  stomach  or  intestinal  contents  or  gas  escape  from  the  wound.  In 
rounds  of  stomach  and  duodenum,  accompanied  by  the  escape  of  gas  from 
the  external  wound,  such  gas  will  be  odorless,  or  at  least  have  no  fecal  odor. 
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In  subcutaneous  perforations,  whether  traumatic  or  due  to  ulcerative  processes, 
we  may,  upon  opening  the  abdomen,  observe  the  escape  of  odorless  or  of  stink- 
ing gas,  suggesting  the  stomach  or  duodenum  or  the  large  and  small  intestine 
as  a  source,  respectively.  Evidences  of  peritoneal  irritation,  due  to  the  escape 
of  intestinal  contents,  may  not  appear  for  a  number  of  hours.  Early  signs 
and  symptoms  are  vomiting,  sometimes  of  blood,  rarely  passage  of  blood  per 
rectum,  localized  abdominal  pain,  tenderness,  and  muscular  rigidity.  During 
the  early  hours  the  abdominal  wall  is  usually  retracted,  flat,  or  concave  (the 
scaphoid  abdomen),  and  of  boardlike  hardness.  After  six,  eight,  or  twelve 
hours  the  signs  and  symptoms  become  those  of  diffuse  purulent  peritonitis.  As 
a  matter  of  experience  it  is  observed  that  cases  of  intestinal  wounds  with  ex- 
travasation recover  in  a  considerable  proportion  of  cases,  if  operated  upon 
early,  during  the  first  six  to  eight  hours;  after  that  time  the  prognosis  becomes 
much  worse.  When  doubt  exists,  in  a  penetrating  wound  of  the  belly,  as  to 
the  existence  of  visceral  lesions,  early  operative  exploration  of  the  abdomen 
is  the  safest  and  best  diagnostic  measure. 

Some  General  and  Special  Data. — Some  general  and  special  facts  are 
of  interest.  Wounds  in  the  epigastrium  occur  without  wounds  of  the  viscera 
more  often  than  those  in  the  lower  part  of  the  belly;  this  is  especially  true 
of  stabs  and  punctures  made  with  rather  dull  instruments;  the  stomach  or 
transverse  colon  may  be  pushed  aside  and  not  perforated;  the  same  may  be 
true  when  the  abdomen  is  penetrated  by  falling  on  a  stake,  an  iron  picket,  or 
the  like,  or  when  the  abdomen  is  penetrated  by  the  horn  of  a  bull.  It  should 
be  borne  in  mind  that  the  stomach  or  gut  may  be  contused,  and  subsequently 
slough  and  perforate  many  days  later — as  late  as  a  fortnight,  for  example. 
Such  late  perforations  are,  however,  much  more  frequent  as  the  result  of  sub- 
cutaneous injuries.  Wounds  of  the  stomach  or  the  gut  made  by  stabs  are 
sometimes  single,  sometimes  multiple.  Those  made  by  bullets  are  rarely  single, 
usually  multiple;  four,  eight,  twelve,  sixteen  perforations  are  frequently  ob- 
served. There  are  usually  two  openings  in  each  wounded  coil  or  in  the  stom- 
ach, as  the  case  may  be — one  where  the  bullet  entered,  one  where  it  came  out, 
Revolver  bullets,  and  even  high-powdered  rifle  bullets  with  the  full  mantle  and 
of  small  caliber,  may,  as  stated  under  Gunshot  Wounds,  pass  entirely  through 
the  abdomen  and  wound  no  important  viscus. 

The  anatomical  site  of  a  stab  wound  and  the  direction  of  the  wound  canal, 
together  with  a  knowledge  of  the  length  of  the  instrument,  permits  a  probable 
diagnosis  as  to  the  organs  penetrated.  This  is  true  to  a  much  smaller  extent 
in  the  case  of  bullet  wounds,  even  though  they  have  passed  directly  through 
the  body.  A  certain  number  of  gunshot  wounds  of  the  abdomen  also  pass 
through  the  pleura,  lung,  and  diaphragm.  In  these  cases  air  may  enter  the 
abdomen  from  the  chest,  and  cause  abdominal  distention  and  absence  of  liver 
dullness.  Stomach  or  intestinal  contents  may  also  pass  into  the  pleural  cavitr 
and  cause  death  from  septic  pleuritis,  although  the  intestinal  wounds  have  been 
closed  and  peritonitis  avoided. 
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The  gravity  of  tlie  injuries  produced  by  gunshot  woimtls  involving  both 
the  thorax  and  the  abdomen  varies  much,  depending  ehiefly  uixin  the  character 

of  the  visceral   injuries.      The  two  following  fiistories  serve   to  indicate  the 
very  different  results  which  may  follow  shots  iired  under  like  circumstances : 

Gunshot  Wonnds  of  Pleura,  Lung,  Diaphragm,  Iniesiin&,  and  Kidne}/. — 
Case  T.^ — G,  R.,  a  well-nouriehed,  vigorousdooking  man  lu  the  prime  of  life, 
fldmitted  to  the  New  York  Hospital  on  the  afternoon  of  November  24.  1904, 
inty  minutes  before  admission  he  had  been  shot  in  the  chest  wnth  a  .32  caliber 
revolver  at  close  range.  On  admission  his  face  was  pale  and  anxious.  Extremities 
cold.  Pnlse  rapid  and  feeble.  Kectal  tcnnperature,  99.0°.  Eespiration,  98,  and 
lal»ored.  There  was  a  bullet  wound  in  the  seventh  intereostal  space  on  the  left 
side,  in  the  anterior  axillary  line.  There  was  no  hemoptysis  nor  external  bleeding. 
The  abdomen  was  moderately  distended,  tympanitie,  and  rigid.  There  was  absence 
of  liver  dullness.  The  rigidity  was  most  marked  in  the  left  hypoebondrium.  The 
patient  had  vomited  partly  digested  food,  I  saw  the  patient  a  few  minutes  after 
his  admission,  and  operated  upon  him  under  ether  less  than  an  hour  after  the 
sliooting.  Abdomen  opened  along  outer  edge  of  left  rectus  muscle.  Free  blood,  air, 
and  a  small  amount  of  intestinal  contents  in  the  abdominal  cavity.  Upon  retract- 
ing the  woimd  edges  and  pushing  aside  the  stomach  a  perforation  could  be  t=een  in 
the  diaphragm  abtuife  four  inches  from  the  middle  line,  through  which  air  and  blood 
rushed  in  and  out  during  respiration.  There  was  a  single  contused  wound  of  the 
transverse  colon  which  had  not  opened  the  gut.  There  were  two  perforations  in 
the  jejunum  about  seven  inches  from  its  junction  with  the  duodenum.  The  wounds 
in  the  gut  were  sutured  and  the  abdoniea  washed.  Efforts  'to  close  the  wound  in 
tJie  diaphragm  had  to  be  desisted  from  on  account  of  the  bad  condition  of  the 
patient.  No  active  bleeding  into  the  belly,  other  than  from  the  diaphragm,  was 
obi^ervetl.  Stimuhilion,  draina*,'e,  closure  of  alxlominal  wound.  Patient  rallied 
from  shfx^k,  hut  \m\  a  gradually  increasing  ulKlomimd  distention.  Continued 
vonntifig,  finally,  dark  brown  in  color  and  with  a  foul  odor.  There  was  marked 
dyspnea  and  the  physical  signs  of  henmpneumotfiorax  on  the  left  side.  On 
Novcmljcr  Sfith  the  urine  contained  a  moderate  amount  of  blood.  His  temperature 
and  pulse  gradually  rose,  and  he  died  November  26th  at  9.30  a.m.  The  autopsy 
ghowetl,  in  addition  to  the  injuries  described,  a  perforating  wound  of  the  lower 
lobe  of  the  left  lung  and  a  lacerated  wound  of  the  lower  pole  of  the  left  kidney. 
There  was  a  moderate  amount  of  blood-stained  fluid  in  the  peritoneal  cavity.  The 
testinal  wounds  were  water-tight. 


The  second  case  was  a  young  woman  who,  on  August  19,  1905,  was  shot  with  a 
,32  caliber  pistol  in  the  right  side  of  the  chest  at  close  range.  She  was  brought 
to  the  hospital,  where  I  saw  her  with  Dr.  P.  R.  BoUon,  to  whose  service  the  case 
was  admitted.  The  patient  was  pale  and  suffering  from  moderate  shock.  There 
was  a  bullet  wound  in  the  eighth  intereostal  space  in  the  posterior  axillary  line  on 
the  right  side  of  the  chest.  Beneath  the  wound  in  the  skin  there  was  a  eonsid* 
erable  hematoma  extending  oyer  an  area  about  two  and  a  half  inches  in  diameter. 
There  was  normal  breathing  over  that  side  of  the  ehest,  A  few  fine  rales  could 
%e  heard  posteriorly  at  the  h>wer  border  of  the  lung.  Aside  from  a  moderate  rise 
of  temperature  lasting  for  ten  days  and  pretty  severe  pain  referred  to  the  right  side 
4B 
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in  the  region  of  the  wound,  there  were  no  marked  symptoms  of  any  kind.  At 
the  end  of  ten  days  the  bullet  was  felt  beneath  the  skin  in  the  eighth  intercostal 
space,  between  the  scapular  and  posterior  axillary  line  on  the  left  side^  and  was 
found,  upon  incision,  embedded  in  the  intercostal  muscles  at  that  point.  The 
patient  made  a  good  recovery.  While  the  track  of  the  bullet  in  this  case  can  only 
be  surmised,  it  seems  possible  that  it  penetrated  the  right  pleura  and  diaphragm, 
the  right  lobe  of  the  liver,  and  emerged  through  the  diaphragm  and  left  pleura 
to  the  point  where  it  was  found.  It  may,  of  course,  have  been  a  contour  shot,  but 
no  line  of  pain  and  tenderness  across  the  back  existed  to  indicate  such  a  course. 

A  bullet  passing  horizontally  across  the  belly  from  flank  to  flank,  or  one 
passing  directly  backward  in  the  center  of  the  abdomen  near  the  umbilicus, 
is  more  apt  to  cause  multiple  injuries  than  one  taking  an  oblique  course  from 
above  downward  or  from  before  backward,  or  one  passing  from  before  back- 
ward in  the  epigastrium.  Bullets  are  much  more  apt  to  injure  a  number  of 
different  organs  than  are  stab  wounds.  The  character  of  the  effects  upon 
the  tissues  produced  by  different  types  of  weapons  and  bullets  have  been  suffi- 
ciently described  under  Gunshot  Wounds.  Here  it  may  be  added  that  the 
explosive  effect  upon  hollow  organs  filled  with  fluid  or  semifluid  material,  and 
upon  solid  organs,  is  scarcely  observed  after  revolver  shots,  such  as  are  ordi- 
narily encountered  in  the  hospitals  in  the  city  of  New  York.  The  wounds  are 
made  with  .22,  .32,  and  .38  caliber  pistols,  rarely  larger.  The  initial  velocity 
is  not  very  high. 

The  Chinese  in  the  murderous  affrays  so  common  of  late  between  their 
factions  in  this  city  use  heavy  revolvers,  .44  Colt.  The  injuries  produced,  as 
seen  in  the  Hudson  Street  Hospital,  are  very  severe,  and  often  fatal.  If  a 
bullet  be  deformed,  or  strike  the  gut  obliquely,  the  wound  may  be  oval  or 
ragged  and  irregular  in  shape,  and  much  larger  than  the  bullet  Revolver 
bullets  cut  furrows  or  canals  in  solid  organs,  the  edges  of  which  are  contused, 
sometimes  fissured.  Bullets  which  strike  the  intestine  tangentially  may  cut 
peritoneum,  or  peritoneum  and  muscularis,  without  penetrating  the  mucosa; 
a  shallow  furrow  may  be  created,  or  a  flap  of  the  outer  layers  of  the  gut  roar 
be  stripped  up  from  an  area  of  an  inch  or  more.  If  the  tissues  are  not  frayed 
and  contused  such  a  flap  may  be  sutured  in  place  with  safety. 

In  the  stomach  and  intestine  revolver  bullets,  unless  they  strike  obliquely 
or  tangentially,  make  round  perforations  or  oval  holes  somewhat  larger  than 
the  size  of  the  bullet.  The  orifice  of  exit  is  usually  little  if  any  larger  than 
that  of  entrance.  The  edges  of  the  openings  are  more  or  less  contused.  Large, 
soft-lead  rifle  bullets,  express  bullets  (hollow-pointed),  and  soft-nosed  jacketed 
bullets,  from  high-powdered  rifles,  produce  very  extensive  lacerations  of  hollow 
organs,  and  churn  up  solid  organs — liver,  spleen,  and  kidney — into  a  pulp. 
Such  wounds  scarcely  come  under  operative  treatment. 

Wounds  of  the  mesentery  often  accompany  gunshot  wounds  of  the  intes- 
tine, and  are  a  common  cause  of  free  bleeding.  They  should  be  carefully 
sought  for.     If  the  mesentery  is  extensively  wounded  close  to  the  intestinal 
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Wircler^  tlic  vitality  nf  n  portimi  of  ^ut  iiiny  l>e  inipf'rilcil.  Tlie  apjx^araTice  of 
the  iutestiuG  is  a  safe  guide  in  *k*eidin^  the  c|UGBtioii  for  or  against  resectioB, 
(Further  details  of  diagnosis  will  l^e  found  under  Wounds  of  Organs.) 

Si'BcrTANEOtiS  Ik  J  OKIES  OF  AiiriOMiNAL  CoNTKNTs. — Snhcutaneous  in- 
juries of  the  helly  occur  from  hlunt  violence  of  all  kinds — hlows^  falls,  kicks, 
the  tread  of  a  Lorst*;  fulls  from  a  heiglit  against  a  projecting  ohject;  falls  from 
a  height  upon  tJie  feet  or  Lut tucks;  fulls  from  a  height  upon  the  belly  in  ^vater; 
nm-over  accidents;  com  press  sun  of  the  telly  l>et\veen  two  hard  objects,  rail- 
way-ear  buffers,  etc.  The  injuries  to  the  viscera  are  produced  in  various  ways* 
A  direct  blow  over  a  small  area  may  rupture  an  underlying  solid  organ — liver, 
spleen,  kidney;  or  burst  a  hollow  organ,  if  distended — gall-bladder,  stomach, 
intestine,  urinary  blatiden  The  distended  stoniacli  or  nrinary  bladder  may 
cither  of  them  be  ru])tiirc.*d  by  moderate  degrees  of  violeuee.  The  presence 
of  pathological  changes  in  the  stomach,  ulceration  or  scar  tissue,  increases  the 
likelihood  of  rupture-  The  stomaeh  usually  ruptures  at  or  near  the  lesser 
curvature,  nearer  the  pylorus  than  the  cardia;  the  rupture  is  commonly  a 
longitudinal  tear.  In  some  cases  direct  compression  of  tlie  viscera  agninst  the 
spine  or  pelvis  may  occur — in  run-over  accidents,  eonipression  by  railway  buf- 
fers, etc.  Thus,  rupture  by  bursting,  tearing,  or  contusion  of  organs  is  pro* 
dueed — pancreas,  stomach,  intestine,  A  fractured  rib  may,  by  a  eontiutiance 
of  the  violence,  wound  the  liver  or  kidney.  The  latter  is  very  rare,  I  have 
seen  instances  of  both  these  lesions.  In  falls  from  a  height  the  violent  com- 
motion of  the  entire  Imdy  njay  tear  movable  from  fixed  ]}ortions  of  the  intes- 
tines— the  jejummi  from  the  duodenum,  the  ilcuiu  from  the  cecum,  or  tear 
the  blood-vessels  of  the  mesentery. 

While,  generally,  the  injuries  following  blows  and  crushes  occur  to  the 
immediately  underlying  organs,  such  is  not  always  the  case;  a  somewliat  dis- 
tant organ  may  also  be  injured.  In  a  good  many  easels  the  history  of  the  acci- 
dent, tlie  presence  of  contusions  or  abrasions  of  the  abdominal  wall,  of  frac- 
tured ribs,  of  a  fracture  of  the  pelvis,  will  aid  in  Iwating  the  seat  of  the 
inira-abdominal  injury.  In  many  cases  the  injuries  are  multiple.  One  of  the 
difiienlties  in  the  early  diagnosis  is  that  a  contused  portion  of  intestine  may 
not  slough  and  perforate  for  many  days*  The  sanje  is  true  of  those  cases  in 
which  the  mesentery  is  torn  away  from  the  gut,  gangrene  and  perforation  of 
the  latter  may  be  long  delayed. 

Groups  of  f^tfmptoms  OitSfn?rd  in  Suhrutaneons  In  juries  of  the  Abdomen, 
— In  general,  the  diagnosis  of  subcutaneous  injuries  of  the  abdominal  contents 
depends  niK)n  the  history  of  the  injury  and  upcm  obsen^ation  of  several  sets 
of  local  and  general  signs  and  sv^iptoms.  There  may  be  present:  (1)  Shock; 
(2)  g^Tiiptoms  t*f  intraperitoneal  heniorrhage;  (3)  symptoms  due  to  rupture 
of  the  gastro-intestinal  tract;  (4)  symptoms  due  to  rupture  of  other  organs. 
(See  Liver,  Spleen,  etc.) 
^B  As  stated,  Ftevere  contusions  of  the  abdomen  are  quite  commonly  attended 
^w^marked  sjTtiptoms  of  shock,  already  described;  such  is  not  always  the  case. 
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I  recall  a  young  man  who  walked  into  the  hospital  with  a  ruptured  kidney 
from  a  fall  upon  the  loin.  He  concluded  to  walk  home  again,  and  was  brought 
back  to  the  hospital  in  a  dying  condition  from  hemorrhage.  The  kidney  wa3 
extensively  contused  and  ruptured.  Many  similar  observations  have  been  made 
in  cases  of  rupture  of  the  liver,  stomach,  intestine,  and  urinary  bladder.  Should 
the  symptoms  of  shock  be  present  after  the  accident,  persist  for  some  hours,  in 
spite  of  rest  and  suitable  treatment,  and  should  abdominal  pain,  tenderness, 
and  rigidity  increase,  together  with  the  signs  of  progressive  anemia — pallor, 
thirst,  restlessness,  a  thready,  rapid  pulse — intra-abdominal  bleeding  of  a  serious 
character  is  present.     (See  also  Wounds  of  the  Abdominal  Contents.) 

Ruptures  of  the  Alimentary  Tract,  the  Stomach,  or  Intestine. — The  symp- 
toms and  signs  of  rupture  of  the  stomach  or  intestine  in  typical  cases  are  as 
follows:  The  patient  feels  a  sudden  very  severe  pain  at  the  seat  of  rupture. 
The  symptoms  of  shock  appear  at  once,  or  in  a  very  short  time.  If  there  are 
other  severe  associated  injuries  he  may  speedily  become  unconscious  and  die. 
If  not,  he  may  react  after  a  variable  time.  His  pulse  and  appearance  may 
improve.  The  pain  continues  unabated.  There  is  local  rigidity  and  tenderness 
of  the  abdominal  wall.  There  is  often  hiccough.  Nausea  is  felt,  and  is  fol- 
lowed by  vomiting  in  most  cases.  In  some  cases  of  rupture  of  the  stomach 
there  may  be  no  vomiting.  The  contents  of  the  stomach  may  find  a  ready 
avenue  of  escape  into  the  peritoneal  cavity.  In  ruptures  of  the  gut  vomiting 
is  regularly  present;  the  vomiting  is  repeated  a  number  of  times;  the  continu- 
ance of  the  vomiting  strongly  suggests  injury  of  the  alimentary  tract.  Follow- 
ing simple  contusions,  one  or  two  acts  of  vomiting  are  common,  but  not  fre- 
quently repeated  vomiting.  The  vomited  matters  consist  of  the  contents  of 
the  stomach;  later,  of  bile-stained  fluid.  Blood  in  the  vomit  suggests  an  injury 
of  the  stomach,  not  necessarily  a  perforation.  A  bloody  stool,  rather  a  lacera- 
tion of  the  mucous  uiembrane  of  the  bowel  than  a  rupture.  Within  a  few  hours 
there  are  added  the  symptoms  of  peritonitis  (see  Wounds  of  Abdominal  Con- 
tents) ;  the  flat  or  concave  abdomen  gradually  becomes  distended.  The  escape 
of  gas  may  give  rise  to  exaggerated  tympanitic  resonance  around  the  umbilicus 
or  to  (liuiinution  or  absence  of  liver  dullness.  The  evidences  of  free  fluid  in 
the  belly  will  not  be  present  unless  the  quantity  of  escaped  intestinal  contents 
is  very  large;  there  will  then  be  dullness  in  the  flanks.  It  is  stated  that  such 
dullness  may  be  more  marked  on  that  side  of  the  belly  nearer  to  which  the 
perforation  took  place.  After  a  few  hours  the  whole  picture  gradually  changes 
to  that  of  diffuse  purulent  peritonitis.  In  many  cases  the  symptoms  of  shock 
simply  merge  in  a  few  hours  into  those  of  the  most  intense  peritoneal  sepsis. 
(See  Peritonitis.)  In  those  cases  complicated  by  rupture  of  solid  organs  or  by 
ru])ture  of  blood-vessels  the  early  symptoms  will  be  rather  those  of  shock  and 
acute  progressive  anemia,  together  with  the  local  signs  and  symptoms  already 
described.  I  think  it  w^orth  while  to  reiterate  that  shock  may  be  entirely 
absent.  Following  an  injury  to  the  abdomen  the  patient  will  suffer  acute 
abdominal  pain,  and  will  go  on  to  develop  diffuse  purulent  peritonitis,  or  in 
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some  cases  of  delayed  perforation,  a  localized  peritonitis  and  fecal  abscess.  In 
a  good  many  cases  no  absolutely  certain  diagnosis  of  rupture  of  the  gut  can 
be  made  during  the  early  hours  following  the  injury.  In  others,  although 
reasonably  sure  that  a  rupture  exists,  we  are  unable  to  tell  what  portion  of 
the  intestinal  tract  is  injured.  In  the  treatment  of  these  cases  we  should  remem- 
ber that  if  an  operation  is  to  be  done  at  all,  the  sooner  it  is  done  the  better  the 
chances  of  recovery.  The  surgeon  will  not,  of  course,  open  the  belly  of  an 
actually  moribund  individual.  In  other  cases  less  desperate  he  will  delay  the 
operation,  and  seek  by  warmth  and  other  stimulating  measures  to  get  the 
patient  into  better  condition  and  to  make  a  definite  diagnosis.  Some  of  these 
cases  will  be  saved  even  by  a  delayed  operation.  In  still  other  cases  the  symp- 
toms of  perforation  will  not  appear  for  many  hours,  or,  in  cases  of  delayed 
perforation,  not  for  many  days.  The  symptoms  of  shock  will  pass  away,  and 
the  patient  enjoy  a  longer  or  shorter  period  of  relative  comfort,  to  be  followed, 
suddenly  or  gradually,  by  symptoms  which  vary  according  to  the  following 
local  conditions:  The  rupture  may  be  closed  by  prolapsed  mucous  membrane, 
notably  if  the  organ  is  empty.  Leakage  may  finally  take  place,  to  be  followed 
by  progressive  fibrino-purulent  peritonitis,  or  adhesions  may  form,  closing  oflf 
the  site  of  the  perforation.  Several  results  are  then  possible;  in  rare  cases 
no  leakage  will  occur,  the  perforation  will  heal.  In  others,  the  adhesions  will 
break  down  with  the  production  of  a  progressive  peritonitis  or  of  a  localized 
peritonitis  with  abscess;  and  these  conditions  will  give  their  characteristic 
signs  and  symptoms;  such  an  abscess  may  break  into  the  intestine,  perforate 
the  diaphragm  into  the  pleura,  or  even  the  abdominal  wall.  (See  Peritonitis.) 
In  the  cases  of  delayed  perforation  from  contusion  of  the  wall  of  the  gut, 
sloughing  may  finally  take  place  and  peritonitis  develop  at  the  end  of  a  week 
or  ten  days.  If  the  original  perforation  be  small  and  the  leakage  slow,  and, 
notably,  if  it  takes  place  in  a  pocket  of  peritoneum,  the  bottom  of  the  pelvis, 
the  lesser  peritoneal  sac,  and  if  the  bacteria  be  not  very  virulent  and  the  amount 
of  intestinal  contents  extruded  small,  there  will  follow  the  original  injury  in 
twelve  to  twenty-four  hours  the  signs  and  symptoms  of  a  localized  jx^ritonitis, 
gradually  or  slowly  developing,  usually  ending  in  the  formation  of  an  abscess. 
Lastly,  as  stated  under  wounds  of  the  viscera,  if  the  rupture  occurs  in  a  part 
of  the  gut  not  covered  by  peritoneum — |X)sterior  surface  of  ascending  colon, 
descending  colon,  or  posterior  surface  of  descending,  portion  of  duodenum — a 
localized  abscess  will  form  outside  the  peritoneal  cavity,  or  a  septic  phlegmonous 
inflammation,  with  the  production  of  definite  signs  and  symptoms.  It  has 
been  my  own  practice  in  subcutaneous  injuries  of  the  abdomen,  especially  in 
those  cases  showing  signs  of  progressive  anemia,  to  operate  at  once  in  spite  of 
pretty  severe  symptoms  of  shock;  a  numl)er  of  tliese  cases  with  rupture  of 
solid  organs — liver,  kidney,  si)lo(»n — have  recovered.  Ether  acts  as  a  powerful 
heart  stimulant,  and  under  the  anesthetic  the  symptoms  of  shock  will  often 
diminish  or  disapjx'ar;  other  stimulants,  including  saline  infusions,  may  l)e 
given  on  the  operating  table,  the  latter  after  any  source  of  active  bleedlny  has 
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been  controlled.  A  number  of  cases  have  died,  but  not,  in  ray  judgment, 
because  of  the  operation.  In  cases  where  the  diagnosis  remains  uncertain 
the  patient  should  be  watched  with  care  and  treated,  as  far  as  rest,  diet,  etc, 
are  concerned,  as  though  a  perforation  existed ;  such  cases  cannot  be  considered 
out  of  danger  for  a  fortnight.  The  use  of  morphin  should  as  far  as  may  he 
omitted.  The  development  of  the  signs  of  peritonitis  are  an  indication  for 
immediate  operation. 


CHAPTER   XXV 
INJURIES  OF  SPECIAL  ABDOMINAL  ORGANS 

The  Stomacli. — Aside  from  the  history  of  the  accident,  the  situation  of  the 
contusion  or  wound  and  the  signs  and  symptoms  mentioned  in  the  preceding 
chapter,  it  is  difficult  to  give  any  certain  differential  signs  wherehy  we  may 
conclude  that  the  stomach  alone  is  injured.  Often  we  are  obliged  to  content 
ourselves  with  the  diagnosis,  perforation,  or  rupture  of  some  part  of  the  ali- 
mentary tract,  until  the  abdomen  is  explored. 

Injuries  of  the  Dnodennm. — The  duodenum  is  rather  rarely  injured  as  the 
result  of  stab  and  gunshot  wounds.  Rather  often  as  the  result  of  blunt 
violence;  since,  being  fixed  and  lying  partly  .against  the  spine,  it  cannot  slip 
away  from  a  compressing  force  as  readily  as  the  more  movable  portions  of  the 
intestine.  In  a  number  of  cases  the  rupture  has  been  complete,  the  duodenum 
being  torn  completely  across  at  its  junction  with  the  pylorus.  If  the  rupture 
occurs  in  the  intraperitoneal  portion  of  the  gut,  diffuse  peritonitis  is  the  result. 
If  in  the  retroperitoneal  portion,  a  retroperitoneal  phlegmonous  process  or 
an  abscess  with  or  without  a  secondary  peritonitis.  Intraperitoneal  rupture 
can  scarcely  be  differentiated  from  rupture  of  the  stomach.  The  pain  is  re- 
ferred rather  to  the  right  of  the  middle  line.  Vomiting  of  the  contents  of  the 
stomach  or  of  blood  occur  in  about  half  the  cases.  In  these  cases  which  do 
not  involve  the  peritoneum  there  will  be  a  fixed,  continuous,  deep  pain  in 
the  epigastrium,  localized  tenderness  and  rigidity,  pronounced  septic  symp- 
toms, sometimes  the  formation  of  a  palpable  mass  as  the  abscess  increases 
in  size. 

Injuries  of  the  Jejunnm  and  nenm. — Injuries  of  the  jejunum  and  ileum 
are  frequent  both  as  the  result  of  open  wounds  and  contusions  of  the  abdomen. 
Open  wounds,  especially  gunshot  wounds,  usually  cause  multiple  perforations. 
As  already  indicated,  complete  rupture  may  take  place  as  the  result  of  blunt 
violence,  notably  at  the  flexura  duodeno-jejunalis  and  at  the  ileo-colic  junction. 
I  have  seen  several  complete  ruptures  in  other  situations  from  kicks  and  blows 
upon  the  abdomen.  In  several  cases  the  contusion  of  the  abdomen  was  not  fol- 
lowed by  very  marked  symptoms  at  once.  Sloughing  and  perforation  of  the 
contused  gut  took  place  only  after  several  days.  The  peritonitis  following 
wounds  and  ruptures  of  the  small  intestine  is  of  a  severe  type.  Two  cases 
treated  by  me  in  the  Roosevelt  Hospital  may  serve  as  illustrations: 
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Case  I. — A  man  of  fifty-five  was  kicked  by  another  in  the  lower  part  of  the 
belly.  He  had  a  severe  pain  in  the  abdomen,  vomited,  and  felt  weak,  but  was  able 
to  walk  home,  where  he  remained  in  bed.  During  the  next  forty-eight  hours  he 
suffered  but  little.  His  general  condition  remained  good.  On  the  third  day  he 
was  suddenly  seized  with  violent  pain  in  the  abdomen,  repeated  vomiting,  and  pros- 
tration. He  remained  at  home  thirty-six  hours  longer,  and  was  brought  to  the 
hospital  in  the  ambulance  on  the  morning  of  the  fifth  day  after  the  injury.  At 
that  time  he  was  severely  ill,  countenance  pinched,  pulse  150  and  thready,  tem- 
perature 102°  F.,  respiration  36,  cerebration  clear.  Abdomen  distended,  tender, 
and  rigid,  everywhere  tympanitic.  The  liver  dullness  absent.  There  wa.s  a  contusion 
of  the  abdominal  wall  to  the  left  of  the  umbilicus.  Immediate  abdominal  incision 
in  the  middle  line  above  and  below  umbilicus,  under  ether  anesthesia.  Upon  open- 
ing the  peritoneum  a  gush  of  foul-smelling  gas,  pus,  and  intestinal  contents  escaped 
under  tension.  There  was  a  rupture  of  the  ileum  near  the  jejunum,  involving  one 
half  the  circumference  of  the  gut.  The  wall  of  the  intestine  was  contused  and  its 
vitality  impaired  over  half  its  circumference  for  a  distance  of  three  quarters  of  an 
inch  on  either  side  of  the  perforation.  Besection  of  contused  portion  of  gut.  End- 
to-end  anastomosis  by  suture.  Irrigation  of  belly.  Peritoneal  cavity  contained  a 
large  amount  of  pus,  fibrin,  and  intestinal  contents.  There  were  no  limiting  adhe- 
sions; the  process  was  diffuse.  The  intestine,  except  in  the  vicinity  of  the  rupture, 
was  distended  and  evidently  paralyzed.  No  movement  of  the  bowels  had  occurred 
since  the  injury.  Partial  closure  of  abdominal  wound.  Drainage.  Death  the  fol- 
lowing day  without  improvement  of  symptoms. 

Case  II. — A  young  man  was  kicked  in  the  center  of  the  abdomen  by  a  horse. 
He  fell,  vomited,  and  was  brought  to  the  hospital  in  a  state  of  profound  shock. 
He  complained  of  intense  pain  in  the  lower  half  of  the  belly.  The  abdomen  was 
concave,  rigid,  and  tender,  notably  over  the  lower  half.  The  condition  of  the 
patient  was  so  bad  tliat  rest  and  stimulating  measures  were  used  for  five  hours 
before  his  belly  was  opened.  Median  incision  under  ether.  Abdomen  contained 
a  good  deal  of  intestinal  contents  and  some  gas.  There  was  a  complete  rupture  of 
the  ileum  near  the  cecum,  extending  a  short  distance  into  the  mesentery;  bleed- 
ing had  not  been  active.  Union  of  the  divided  ends  of  ileum,  after  trimming,  with 
the  Murphy  button.  Irrigation  of  abdomen  and  closure  of  wound.  Death  sii 
hours  later,  with  continuance  of  symptoms  of  shock.    No  autopsy. 

Case  III. — A  young  man  was  thrown  from  a  bicycle,  striking  his  umbilical 
region  against  a  post.  Severe  pain  and  abdominal  rigidity  with  marked  shock. 
Operation  the  following  day.  Three  ruptures  of  small  intestine,  jejunum,  and 
ileum ;  one  of  them  a  complete  severance  of  the  gut.  Diffuse  purulent  peritonitis. 
Exitus  letalis  in  forty-eight  hours. 

Wounds  and  Ruptures  of  the  Mesentery. — Wounds  and  ruptures  of  the  mes- 
entery frequently  complicate  injuries  of  the  small  gut  The  signs  and  symp- 
toms of  injuries  of  the  mosontery  alono  are  those  of  intra-abdominal  blc^<lin?- 
The  following  ease  history  illustrates  the  symptoms  and  course  of  a  gunshot 
wound  of  the  stomach  and  small  intestine  and  mesentery: 
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Bullet  Wound  of  the  Stomach  and  Small  Intestine. — A  man,  aged  thirty- 
five  years,  was  admitted  to  Roosevelt  Hospital  on  the  afternoon  of  April  2, 
1899,  at  5.40  p.m.,  with  the  history  that  one  hour  before  he  had  been  ap- 
proached by  another  man  who  pushed  a  .38  caliber  revolver  against  the  front 
of  his  abdomen  and  fired  the  contents  of  the  weapon  through  his  body. 

The  wounded  man  preserved  sufficient  strength  to  get  into  a  cab,  which 
happened  to  be  near,  and  was  driven  at  once  to  Roosevelt  Hospital.  Upon 
admission  the  patient  was  seen  to  be  a  man  in  robust  health,  and  evidently 
in  the  most  perfect  physical  condition.  He  was  fully  clad,  and  wore  an  over- 
coat, through  the  front  of  which  over  the  abdomen  was  a  hole  burned  an  inch 
or  more  in  diameter,  with  corresponding  perforations  in  his  coat,  waistcoat, 
shirt,  and  undershirt.  When  undressed  and  placed  in  bed,  a  .38  caliber,  con- 
ical, lead  bullet  dropped  out  of  his  clothing.  Considerable  hemorrhage  had 
occurred  from  a  wound  of  exit  in  his  back.  He  appeared  to  be  suffering  from 
shock  and  hemorrhage;  he  was  pale.  His  temperature  was  subnormal,  97.2° 
F. ;  pulse,  88,  soft  and  compressible;  respirations,  22. 

He  complained  of  intense  distress  in  the  abdomen  and  begged  for  relief. 
Examination  of  the  abdominal  wall  in  front  showed  a  powder  burn  and  a 
ragged  perforation  in  the  skin  at  its  center,  situated  three  inches  below  the 
ensiform  cartilage  and  an  inch  to  the  right  of  the  median  line.  The  powder 
burn  was  quite  superficial  and  about  an  inch  in  diameter;  this  wound  did 
not  bleed. 

Upon  examining  the  patient's  back  the  wound  of  exit  was  seen  to  the  left 
of  the  median  line,  and  four  inches  from  it,  just  above  the  posterior  superior 
iliac  spine. 

The  wound  of  exit  was  small,  and  when  examined  had  ceased  to  bleed. 
At  6.25  P.M.,  about  an  hour  and  forty-five  minutes  after  the  receipt  of  the 
injury,  under  ether,  an  incision  was  made  in  the  median  line  of  the  abdo- 
men, from  a  point  two  inches  below  the  ensifonu  cartilage,  downward  to  an  inch 
and  a  half  below  the  navel.  Upon  opening  the  abdominal  cavity  a  large  amount 
of  fluid  blood  escaped.  The  stomach  presented  in  the  wound.  A  perforation 
was  found  in  its  anterior  wall  near  the  lesser  curvature  and  about  two  inches 
removed  from  the  pylorus.  An  artery  of  some  size  at  the  edge  of  this  ])erfora- 
tion  was  bleeding  freely,  and  was  ligated.  The  muscular  coat  was  denuded 
of  peritoneum  around  the  borders  of  this  hole,  forming  a  solution  of  continuity 
in  the  latter  membrane  of  the  diameter  of  an  inch.  The  mucous  meml)rane 
showed  a  ragged  everted  border,  and  from  the  cavity  of  the  stomach  bile- 
stained  stomach  contents  and  gas  were  freely  escaping.  This  |x?rforation  was 
closed  by  t\vo  purse-string  sutures,  one  outside  the  other,  and  the  closure 
reenforced  by  five  mattress  stitches,  all  of  cat<rnt.  The  gastrocolic  omentum 
was  then  torn  through,  the  hand  inserted  into  the  lesser  i)eritoneal  cavity,  the 
stomach  dragged  out  through  the  rent,  and  its  posterior  surface  examined. 

A  ])erforation  similar  in  character  to  that  up<m  the  anterior  surface  was 
found  about  an  inch  and  a  half  from  the  greater  curvature,  and  ujuch  farther 
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to, the  left  than  the  anterior  perforation.  From  it  also  stomach  contents  were 
escaping.  It  was  closed  by  suture  in  the  same  manner  as  the  anterior  perfora- 
tion, but  with  rather  more  diflSculty.  The  rent  in  the  gastrocolic  omentum 
was  held  widely  open,  and  the  lesser  peritoneal  cavity  repeatedly  flushed  out 
with  hot  sterile  salt  solution ;  afterwards  it  was  wiped  dry  with  large  pads  of 
sterile  gauze.  Search  was  then  made  for  intestinal  perforation ;  it  soon  became 
evident  that  the  question  of  hemorrhage  required  immediate  attention,  the 
manipulations  having  evidently  caused  an  increased  amount  of  bleeding  of  the 
most  serious  character. 

At  this  time  the  patient's  color,  breathing,  and  pulse  underwent  a  sudden 
change  for  the  worse,  and  blood  welled  up  from  among  the  coils  of  intestines 
in  a  manner  which  rendered  a  decision  as  to  its  source  somewhat  difficult 
After  a  few  moment's  search  a  jagged  tear  was  found  in  the  mesentery  of  the 
first  coil  of  the  jejunum,  about  five  inches  below  the  insertion  of  Treitz's 
ligament,  and  close  to  the  border  of  the  gut  Several  vessels  in  the  borders 
of  this  wound  of  the  mesentery  were  bleeding  rapidly.  The  contused  edges  of 
this  wound  rendered  the  use  of  ordinary  hemostatic  forceps  difficult,  and  the 
edges  of  the  tear  were  therefore  surrounded  or  included  in  three  catgut  liga- 
tures passed  by  means  of  an  aneurism  needle. 

Opjiosite  to  this  wound  of  the  mesentery  the  jejunum  was  perforated,  and 
from  the  hole  intestinal  contents  were  escaping.  The  long  axis  of  the  pe^ 
foration  lay  transversely  to  the  caliber  of  the  gut. 

The  wound  was  closed  by  a  row  of  Lembert  stitches  inserted  in  a  line  at 
right  angles  to  the  axis  of  the  intestine.  An  inch  and  a  half  from  this  per 
foration  the  intestine  had  been  scored  by  the  bullet  for  a  distance  of  two  inches 
and  a  half,  in  such  a  manner  as  to  split  the  peritoneal  covering  of  the  gut, 
laying  bare  the  muscular  coat  over  a  considerable  area.  The  edges  of  the  torn 
peritoneum  were  stitched  together,  thus  closing  the  rent  Fine  catgut  ^ras 
used  on  all  the  sutures. 

The  injury  to  the  mesentery  lying  close  to  the  intestine  and  immediately 
opposite  to  the  site  of  the  intestinal  perforation  would,  in  the  then  opinion 
of  the  writer,  have  demanded  a  resection  of  that  portion  of  the  bowel,  but, 
in  spite  of  stimulation  of  the  most  active  kind,  the  patient's  condition  at  this 
time  forbade  any  further  operative  measures.  He  was  pulseless  with  dilated 
pupils,  the  tension  of  the  eyeballs  reduced,  and  the  breathing  shallow,  infre- 
quent, and  gasping. 

While  the  latter  part  of  the  operation  was  going  on  preparations  were 
made  for  intravenous  infusion  of  salt  solution.  It  required  some  persuasion 
on  my  part  to  induce  the  house  surgeon  to  make  this  infusion,  because,  he 
said,  the  man  did  not  bleed ;  his  veins  were  empty ;  he  had  no  pulse ;  he  had 
ceased  to  breathe,  and  was  therefore  dead.  The  infusion  was  commenced, 
and  after  some  400  or  500  e.c.  of  hot  water  and  salt  had  been  added  to  the 
patient's  circulation,  signs  of  returning  vitality  were  evident.  The  infusion 
was  continued  until  1,800  c.c.  had  been  given  at  a  temperature  of  118°  F. 
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When  the  infusion  was  finished  the  patient  was  breathing  regularly,  he 
had  a  pulse  of  120,  and  of  fair  quality,  and  his  color  was  much  improved. 
While  the  infusion  was  being  administered  the  abdominal  cavity  was  repeat- 
edly flushed  with  hot  sterile  salt  solution,  all  fluid  blood  and  clots  were  re- 
moved, and  the  cavity  wiped  dry  with  sterile  pads.  A  strand  of  gauze  was 
carried  down  to  the  site  of  perforation  in  the  jejunum,  and  brought  out  of 
the  upper  angle  of  the  wound. 

While  flushing  the  abdomen  a  wide  rent  was  found  in  the  inner  edge 
of  the  descending  mesocolon,  through  which  three  fingers  could  be  introduced 
through  the  muscles  of  the  back  to  the  wound  of  exit  in  the  skin.  (This  wound 
did  not  bleed,  and  was  merely  washed  out  and  wiped  dry  with  gauze.)  The 
wound  in  the  transverse  mesocolon,  through  which  the  bullet  passed  after  leav- 
ing the  stomach  and  before  entering  the  jejunum,  did  not  bleed,  and  there- 
fore its  exact  position  was  not  noted.  The  wound  was  closed  by  layers  with 
buried  catgut  and  superficial  silk  stitches.  The  time  from  the  beginning  of 
the  anesthesia  until  the  patient  was  removed  from  the  operating  table  was  an 
hour  and  ten  minutes.  Following  the  operation  the  patient  was  stimulated 
with  strychnin  and  digitalin,  one  thirtieth  and  one  fiftieth  of  a  grain  re- 
spectively, every  two  hours.  He  received  enemata  of*  coffee  and  whisky,  and 
to  relieve  thirst,  and  to  replace  as  far  as  possible  the  loss  of  fluids,  he  was 
given  enemata  of  normal  salt  solution,  a  quart  at  a  time,  every  six  hours. 
For  the  first  four  days  he  received  nothing  by  mouth  but  small  doses  of  hot 
water. 

On  the  day  following  the  operation  his  temperature  rose  to  101.4®  F.  By 
the  end  of  the  second  day  his  pulse  had  fallen  to  80,  and  was  of  good  quality. 

Soon  after  the  operation  the  patient  began  to  suffer  from  severe  and  con- 
tinuous hiccoughs,  which  could  only  be  controlled  for  a  few  hours  at  a  time 
by  full  doses  of  morphin;  he  vomited  at  intervals  during  the  first  five  days 
considerable  quantities  of  dark  chocolate-colored  fluid.  This  vomiting  was 
treated  upon  the  fourth  day  and  thereafter  by  frequent  washing  out  of  the 
stomach  with  warm  water,  which  rendered  the  vomiting  less  distressing  and 
diminished  the  severity  of  the  hiccoughs.  Upon  the  fourth  day  the  gauze 
drainage  was  removed  from  the  abdomen  and  appeared  clean.  The  external 
wound  remained  aseptic 

Upon  the  fifth  day  the  amount  of  vomiting  appeared  to  be  increasing; 
the  patient  was  suffering  from  severe  abdominal  pain  and  hiccoughs ;  his  tem- 
perature had  risen  from  normal  to  100.6°  F. ;  his  pulse  had  become  rapid  and 
more  feeble.  Owing  to  these  symptoms,  which  seemed  to  show  that  there  was 
a  constant  regurgitation  of  intestinal  contents  into  the  stomach,  and  owing  to 
the  supposed  feeble  nutrition  of  the  gut  at  the  site  of  the  perforation  in  the 
jejunum,  on  account  of  its  diminished  blood  supply,  it  was  feared  that  the 
intestine  might  have  undergone  necrosis  at  this  point,  and  for  these  reasons 
the  patient  was  again  etherized  upon  the  evening  of  the  fifth  day,  the  upper 
part  of  the  abdominal  wound  was  ojjened,  and  the  jejunum  and  mesentery  at 
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the  point  of  injury  were  carefully  inspected.  No  adhesions  except  of  the 
slightest  character  were  found.  The  belly  was  dry,  the  uppermost  coils  of  small 
intestine  appeared  flabby,  slightly  reddened,  but  not  distended. 

The  site  of  the  wound  of  the  mesentery  could  only  be  distinguished  as  a 
moderately  reddened  depression,  close  to  the  border  of  the  gut.  At  the  point 
of  perforation  in  the  gut  itself  could  be  seen  merely  a  very  slight  reddened 
projection,  to  which  a  minute  portion  of  catgut  adhered.  The  stomach  was 
not  inspected.     The  wound  was  closed  with  sutures. 

Upon  the  day  following  this  operation  the  patient's  temperature  rose  to 
102.4°  F.  lie  continued  to  vomit  and  to  hiccough.  After  washing  of  the 
stomach  he  was  fed  with  beef  juice  by  the  mouth.  In  the  afternoon  of  that  day 
he  was  given  calomel  in  divided  doses,  which  was  effective  on  the  day  follow- 
ing, after  which  his  general  condition  was  greatly  improved. 

Ilis  temperature  and  pulse  soon  fell  to  normal;  he  ceased  to  vomit;  the 
hiccoughs  persisted,  but  grew  less  intense  and  with  remissions.  Although  the 
wound  in  the  abdominal  wall  remained  entirely  aseptic,  yet  the  superficial 
portion  of  the  wound  at  its  upper  part  failed  to  unite  completely  by  primary 
union  after  it  had  been  resutured,  necessitating  the  use  of  straps  and  stimulating 
applications.  The  patient  was  allowed  to  get  up  out  of  bed  upon  the  nineteenth 
day,  since  when  his  convalescence  had  been  rapid,  except  for  occasional  attacks 
of  indigestion,  brought  about  by  the  incautious  use  of  food.  He  rapidly  re- 
gained his  physical  strength,  and  thirty-eight  days  after  the  injury  he  was 
able  to  eat  heartily  and  to  walk  several  miles  without  undue  fatigue. 

An  unusual  and  interesting  observation  was  made  some  years  ago  by 
Dr.  Charles  McBumey  in  the  Roosevelt  Hospital.  A  negro  woman  was  shot 
in  the  epigastrium  with  a  .32  caliber  pistol.  The  bullet  entered  in  the  middle 
line  two  inches  below  the  ensiform  cartilage.  There  was  vomiting  of  blood,  but 
no  symptoms  of  shock.  Upon  opening  the  belly  a  hole  was  found  in  what 
appeared  to  be  the  anterior  wall  of  the  stomach,  since  blood  and  stomach  con- 
tents escaped.  The  peritoneal  cavity  seemed  to  be  obliterated  by  an  old  chronic 
peritonitis  with  adhesions.  The  stomach  could  not  be  freed  from  surrounding 
structures  without  undue  violence.  The  wound  in  the  stomach  was  closed  with 
sutures,  as  well  as  the  external  wound  in  part  The  patient  made  a  rapid 
recovery  without  further  serious  symptoms. 

Wounds  and  Kuptures  of  the  Large  Intestine. — ^Wounds  and  ruptures  of  the 
large  intestine  differ  but  slightly  in  their  nature,  causation,  and  results  from 
those  of  the  smaller  gut.  The  bacteria  of  the  colon  are  abimdant  and  virulent. 
The  contents  of  this  ])ortion  of  the  gut  are  often  solid,  its  peristaltic  motions 
are  slower  and  less  active.  Thus,  sometimes,  leakage  is  slow  or  delayed.  A 
portion  of  the  colon  is  extraperitoneal,  and,  though  relatively  infrequent, 
wounds  and  ruptures  may  result  in  an  extra jieritoneal  extravasation  and  the 
production  of  an  abscess  containing  fecal  matter  and  gas,  or  a  septic  and 
necrotic  infiltration  of  the  tissues  of  the  loin.  Such  extravasation  may  be 
quite  slow,  and  the  local  signs  and  symptoms  may  not  api)ear  for  several  days. 
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The  two  following  cases  illustrate  an  intraperitoneal  and  extraperitoneal  injury 
of  the  colon  respectively: 

Case  I. — A  woman  was  stabbed  with  a  dagger  in  the  abdomen  and  brought 
immediately  to  the  New  York  Hospital  and  entered  my  service.  A  linear  wound 
three  fourths  of  an  inch  long  was  found  in  the  left  side  of  the  abdomen,  one  inch 
below  the  costal  border  in  the  anterior  axillary  line.  There  was  no  shock.  Ab- 
dominal pain  was  complained  of  in  the  region  of  the  wound.  Temperature  and 
pulse  normal.  Operation  three  hours  after  the  injury.  Wound  enlarged  and  found 
to  penetrate  the  belly.  Incision  parallel  to  the  ribs.  There  were  three  incised 
wounds  of  the  splenic  flexure  of  the  colon,  each  about  one  third  to  one  half  inch 
in  length.  The  orifices  were  found  plugged  by  prolapsed  mucous  membrane.  No 
leakage  had  occurred.  Suture  with  fine  catgut;  abdominal  wound  closed.  Recovery 
uneventful. 

Case  II. — In  1886  a  woman  was  shot  from  behind  with  a  .38  caliber  pistol  in 
the  right  loin,  and  brought  to  Bellevue  Hospital.  Shock  was  moderate.  There 
was  a  wound  midway  between  the  last  rib  and  the  crest  o4  the  ileum  in  line  with 
the  angle  of  the  scapula.  The  wound  was  round,  5  mm.  in  diameter,  the  edges 
contused.  Bleeding  was  slight.  Tiiere  was  no  wound  of  exit.  The  symptoms  of 
shook  passed  away  during  the  first  day.  No  symptoms  of  peritoneal  infection 
occurred.  There  was  no  vomiting.  At  the  end  of  forty-eight  hours  the  patient 
complained  of  pain  in  the  loin,  and  developed  an  irregular  febrile  movement.  The 
external  wound  was  covered  with  a  dry  scab.  On  the  fourth  day  a  tender,  painful 
mass  of  infiltration  could  be  felt  deep  in  the  loin  beneath  the  wound.  The  patient 
felt  ill.  Incision  evacuated  pus,  gas,  and  fecal  matter.  The  wound  was  drained 
with  a  large  tube.  The  patient's  condition  was  improved  by  the  operation.  Pain 
and  fever  subsided.  Fecal  matter  continued  to  be  discharged  from  the  wound.  At 
no  time  was  blood  observed  in  the  stools.  On  the  seventh  day  the  patient  began  to 
show  signs  and  symptoms  of  gradually  increasing  sepsis.  The  wound  in  the  loin 
was  enlarged.  An  extensive  putrid,  necrotic,  and  purulent  inflammation  was  found 
in  the  intermuscular  planes  and  retroperitoneal  loose  connective  tissue.  There  was 
a  ragged  hole  in  the  posterior  wall  of  the  ascending  colon  an  inch  in  diameter. 
The  patient  succumbed  to  septic  poisoning  on  the  fourteenth  day  after  the  shoot- 
ing.    No  autopsy. 

Wounds  of  the  Omentuin. — Wounds  and  tears  of  the  omentum  rarely  give 
rise  to  serious  sjinptoms  if  uncomplicated;  exceptions  occur  (see  case  related). 
As  stated,  the  great  omentum  frequently  protrudes  even  through  very  small 
wounds  of  the  abdominal  wall ;  its  appearance  is  a  positive  and  valuable  sign 
of  penetration. 

Injuries  of  the  Stomach  from  Within. — ^Tlie  stomach  may  be  injured  by 
swallowing  caustic  fluids,  acids,  and  alkalies — nitric  acid,  sulphuric,  hydro- 
chloric, oxalic,  and  carbolic  acids.  Potassium,  sodium,  and  ammonium 
hydrates;  other  substances,  notably  corrosive  sublimate  and  ars(»niou8  acid,  may 
cause  a  very  intense  inflammation  of  the  stomach.  When  true  caustics  are 
swallowed,  the  mouth,  pharynx,  and  esophagus  are  nearly  always  cauterized. 
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The  lesser  curvature  and  the  pylorus  are  the  parts  of  the  stomach  aflFected. 
The  intensity  of  the  effect  depends  largely  upon  the  concentration  of  the  caustic 
liquid,  and  varies  from  the  production  of  hyperemia,  catarrhal  inflammation, 
destruction  of  the  mucous  membrane,  to  perforation  of  the  stomach.  The  effects 
of  caustics  upon  mucous  membranes  have  been  described  under  Bums.  Here 
it  may  be  said  of  such  injuries  of  the  stomach : 

The  eschars  produced  by  sulphuric  acid  are  black. 

The  so-called  sulphate  of  indigo,  a  solution  of  indigo  and  sulphuric  acid,  pro- 
duces like  effects.    The  tissues  are  stained  dark  blue.    Perforation  is  not  uncommon. 

Nitric  acid  produces  yellow  cRchars.     Perforation  is  rare. 

Hydrochloric  acid  produces  eschars,  at  first  white,  later  discolored.  A  false 
membrane  forms  over  the  cauterized  areas.    Perforation  is  rare. 

Oxalic  acid:  The  mucous  membrane  of  the  stomach  may  be  softened  and 
shreddy,  looking  as  thougli  boiled  in  water.  In  other  cases  swollen,  congested,  or 
gangrenous.     Perforation  is  rare. 

Caustic  alkalies,  sodium  and  potassium  hydrate:  The  mucous  membrane  of  the 
stomach  is  softened,  swollen,  congested,  and  inflamed,  or  may  be  tough  and  leathery, 
or  peeled  off,  or  blackened. 

Corrosive  sublimate  produces  an  intense  inflammation  of  the  mucous  membrane 
of  the  stomach.  Grayish-white  areas  of  false  membrane  may  be  formed ;  ecchymotic 
and  gangrenous  areas  may  be  present.    Perforation  is  very  rare. 

Arsenious  acid  and  its  compounds  may  cause  diffuse  or  localized  inflammation 
of  the  stomach.  There  may  be  patches  of  false  membrane  containing  particles  of 
the  poison;  ecchymoses  are  common.  Gangrene  and  perforation  are  rare.  Acute 
inflammation  of  the  entire  gastro-intestinal  tract  is  one  of  the  specific  effects  of 
arsenic,  irrespective  of  the  method  of  administration. 

Carbolic  acid  produces  white  sloughs ;  later  these  may  turn  black  or  brown ;  the 
odor  is  usually  characteristic.     (Delafield  and  Prudden.) 

The  symptoms  produced  by  swallowing  caustics  are,  in  addition  to  those 
referable  to  the  mouth,  pharynx,  and  gullet,  a  violent  pain  in  the  upper  part 
of  the  abdomen,  vomiting  of  the  contents  of  the  stomach.  The  character  of  the 
vomited  material  may  indicate  the  nature  of  the  caustic;  in  severe  cases  vom- 
iting of  blood  or  of  fragments  of  sloughs.  A  good  many  of  the  cases  exhibit 
the  symptoms  of  profound  shock,  from  which  they  do  not  recover.  Others 
die  of  the  specific  effects  of  the  poison ;  still  others  from  phlegmonous  inflam- 
mation of  the  wall  of  the  stomach;  others  from  perforation  and  the  symp- 
toms of  diffuse  peritonitis.  The  condition  is  interesting  from  a  surgical  point 
of  view,  chiefly  because  among  those  who  survive,  cicatricial  contraction  may 
produce  strictures  of  the  gullet  and  of  the  pylorus;  sometimes  hour-glass  de- 
formity of  the  stomach,  or  chronic  ulcers  develop  at  a  later  period,  and  give 
rise  to  obstructive  and  other  symptoms. 

Foreign  Bodies  in  the  Stomach. — Foreign  bodies  gain  entrance  to  the  stom- 
ach for  the  most  part  through  the  mouth.  Foreign  bodies  are  swallowed  by 
design  by  lunatics,  hysterical  individuals,  criminals,  professional  jugglers,  and 


FOREIGN  BODIES   IN   THE   STOMACH  751 

sword  swallowers;  sometimes  by  children.  They  are  swallowed  by  accident 
with  food,  and  by  children  and  others  who  have  the  dangerous  habit  of  carry- 
ing foreign  bodies  in  their  mouths.  (See  Injuries  of  and  Foreign  Bodies  in 
the  Esophagus.)  The  variety  of  foreign  bodies  which  may  reach  the  stomach 
is  large ;  among  them  may  be  mentioned  needles,  pins,  coins,  buttons,  knives, 
forks,  spoons,  pieces  of  meat  bone,  fish  bones,  beads,  sharp  pieces  of  glass  and 
metal  nails,  screws,  false  teeth  and  tooth  plates,  natural  teeth  and  fragments 
of  teeth,  hairpins,  stones,  wooden  articles  of  various  kinds,  watches,  pipe- 
stems  and  mouthpieces,  of  clay,  rubber,  or  amber,  sword  blades,  portions  of 
stomach  tubes  or  esophageal  bougies.  Rarely  among  human  beings,  very  com- 
monly among  plant-eating  animals,  hair  and  vegetable  fibers  swallowed,  remain 
in  the  stomach  and,  becoming  matted  together,  form  a  ball  of  considerable 
size,  to  which  gradually  additions  are  made  as  more  hair  or  vegetable  fiber  is 
swallowed,  until  a  large  mass  is  formed,  giving  the  signs  and  symptoms  of 
tumor  of  the  stomach.  A  few  such  cases  are  observed  from  time  to  time  among 
human  beings  as  the  result  of  a  habit  of  chewing  and  swallowing  hair,  for  the 
most  part  among  young  girls  whose  hair  is  arranged  in  a  queue,  the  end  of 
which  is  chewed,  or  among  hysterical  women  who  swallow  hair.  The  masses 
composed  of  vegetable  fiber  have  arisen  from  a  diet  containing  large  amounts 
of  coarse  vegetable  fiber.  Foreign  bodies  occasionally  reach  the  stomach  in 
other  ways.  Through  the  abdominal  wall,  as  the  result  of  stab  or  gunshot 
wounds,  a  portion  of  a  knife  blade  or  a  bullet  may  remain  in  the  stomach ;  long 
needles  and  similar  articles  may  do  the  same.  Gall-stones  have  been  found 
in  the  stomach,  having  ulcerated  through  the  gall-bladder  and  pylorus,  or 
reached  the  stomach  from  the  duodenum  by  ulceration.  A  Murphy  button 
sometimes  passes  into  the  stomach  after  the  operation  of  gastro-enterostomy. 
Lumbricoid  worms  sometimes  crawl  into  the  stomach  from  the  small  gut.  The 
size  of  foreign  bodies  which  may  pass  the  gullet  and  reach  the  stomach  is  re- 
markable not  only  in  the  case  of  professional  swallowers,  but  also  among  ordinary 
individuals.  Sets  of  false  teeth,  large  pieces  of  metal,  large  coins,  knives,  forks, 
spoons,  and  other  large  objects  accidentally  swallowed  often  reach  the  stomach 
without  diflBculty.  The  symptoms  produced  by  foreign  bodies  in  the  stomach 
are  varied.  If  the  body  is  small  or  smooth  or  without  sharp  angles,  it  may 
remain  in  the  stomach  indefinitely  and  produce  no  symptoms.  If  sharp- 
pointed,  pointed  at  both  ends,  jagged,  angular,  or  hooked,  it  may  produce  func- 
tional disturbances  or  pressure  ulceration,  or  finally  perforation  and  perito- 
nitis; either  diffuse  peritonitis  or  a  localized  abscess.  Such  an  abscess  may 
break  into  some  other  part  of  the  intestinal  tract,  or  outwardly  through  the 
abdominal  wall,  leaving  a  fistula  behind  or  closing  on  removal  of  the  foreign 
body.  Small  sharp  bodies,  like  needles  and  pins,  may  perforate  suddenly  with 
serious  results  or  leave  the  stomach  and  appear  beneath  the  skin  of  the  abdom- 
inal wall  without  evidences  of  inflammation.  (See  case  quoted  in  another 
chapter  of  a  lunatic  who  swallowed  many  needles.)  A  number  of  similar 
cases  are  on  record.     The  functional  disturbances  may  be  loss  of  appetite. 
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eolieky  palu^  distress*  after  eating,  a  sense  of  IienvinesH,  nausea,  etc.  The  i?vtiijv 
tonis  of  nleeratitm,  perigastritis,  abseesSj  iTeritnnitisj  etc*.,  an*  deserik^d  imJer 
Peritonitis.  If  tlie  fort^ign  body  l>eeonie8  lui parted  in  tlie  ]iylornSj  it  may  pro- 
duce the  symptoms  of  obstniction*  Tbe  reeords  of  operntions  and  autopsies  *in 
the  bodies  of  professional  swallowers  show  that  an  eKtraordinary  ntinilier  ami 
weight  of  foreign  Itodies  of  the  most  varied  size,  shape^  and  character  may 
remain  in  the  stoTiiach  without  producing  serious  sjiiiptoms*  ^  (See  Gastric 
Tetany,)  Tn  most  instances  when  the  body  is  not  too  large^  and  is  not  jagge<l 
angular,  hooked,  or  sharp  at  both  ends,  or  ia  not  very  sharp  (fragineats  of  glaai, 
for  example),  it  will  leave  the  stomach,  and  finally  be  passed  per  reciunu  If 
it  jiossesaes  the  nn desirable  qualities  mentioned,  it  may  remain  in  the  stomacli, 
there  to  cause  tronble  or  pass  tlie  pylorus  and  cause  perforation^  etc.,  of  soni^ 
portion  of  the  gut.  The  time  during  which  a  foreign  body  may  remain  in  the 
stomach  l>efore  it  passes  the  pylorus,  and  is  finally  evacuated  per  rectum^  vari^ 
from  a  few  days  to  many  months.  Sometimes  foreign  bodies  in  the  etomach 
are  vomited  after  a  long  interval-  While  waiting  for  a  foreign  iKwly  to  leave 
the  stomach,  the  diet  shouUl  l>e  starchy;  neither  purgatives  nor  opiates  shonU 
be  given.  When  the  foreign  body  remaining  in  the  stomach  is  of  considerable 
size  and  weight,  it  may  l)e  removed  by  gastrotomy  without  serious  risk.  Re- 
cently I  reusoved  a  fifty-cent  silver  piece  from  the  stomach  of  a  l>oy  aged  tea, 
Ecpeated  X-ray  exanumitions  showed  that  the  coin  remained  in  the  eardifte 

end  of  the  stomach.    Upon 


I  ^^^^^^^^^^^^^^H      I  the  stomach  it  was 

I  ^^^^^^^^^^^^^^^B  tlie 

/  ^^^^^^^^^^^^^^^1  forefinger  (see  illustratioi, 

Fig.  ^57^.  The  dia^ogii 
of  foreign  bodies  in  the 
stoiiia(*Ii  is  often  higlily  im- 
portant; at  times  easy,  at 
times  difticult.  The  historv^ 
may  be  plain  or  doubtful^ 
the  body  may  have  reitclid 
the  stomach  after  tmsu^ 
ceasful  efforts  to  extracl  it 
from  the  esophagus.  Fruffl 
children^  hysterical  people, 
and  fools  it  may  be  inip>^ 
sible  to  obtain  a  n^Uable 
h  istory.  lly  y>ochond  ri  an] 
lunatics  sometimes  believe  that  they  have  swallowed  foreign  bodies,  u.«uflllr 
small  animals,  who  continue  to  inhabit  tlicir  stomachs*  These  dehjijnm 
may  have  as  a  basis  gastric  dyspepsia^  etc.  1  saw  an  elderly  lady  who  statcJ 
that  a  lizard  inhabited  her  stomach,  and  that  at  the  word  of  eommand  it  w**uM 
crawl  up  on  the  back  of  her  tongue  and  remove  a  inece  of  orange  peeL    PatjeJits 


Plo.  267.— Fifty-cent  SiLVtu  I'lt.^-h,  im  iuk  CAHniAo  P*jh< 
TiON  OF  Tni2  STtiiiACH  REMOViao  BT  GAaTHoSToMir.  (Au- 
tbor's  coltectJoD.) 
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who  have  swallowed  a  foreign  body  often  become  depressed  and  neurasthenic. 
If  tlie  foreign  body  is  known  to  have  passed  into  the  stomach,  it  may  in  some 
cases  be  seen  in  the  stomach  through  the  esophagoscope  (von  Mikulicz).  If  it 
be  metallic  or  of  such  material  as  to  cast  an  X-ray  shadow,  it  may  be  located 
accurately  by  a  radiograph,  and  its  subsequent  progress  through  the  alimentary 
tract  watched.  The  stools  should  regularly  be  inspected.  If  the  foreign  body 
remains  in  the  stomach  and  produces  inflammation,  ulceration,  or  perforation, 
it  will  produce  definite  symptoms  of  gastric  ulcer,  or  of  localized  or  diffuse 
peritonitis.  If  it  becomes  attached  to  or  wedged  against  the  anterior  wall  of 
the  stomach,  and  is  of  considerable  size,  it  may  be  palpable  through  the  abdom- 
inal wall.  The  diagnosis  of  hair  and  vegetable-fiber  accumulations  in  the 
jtomach  has  rarely  been  made  before  operation.  The  symptoms  may  be  pain, 
Functional  disturbances  of  the  stomach,  or  none.  The  physical  signs  on  palpa- 
tion are  those  of  a  movable  tumor  of  the  stomach,  which  disappears  upon  the 
patient  assuming  certain  positions.  The  mass  may  be  rounded,  or  if  large 
may  represent  in  shape  a  cast  of  the  stomach.  Such  masses  have  usually  been 
mistaken  for  a  movable  kidney,  a  spleen,  or  a  tumor  of  the  stomach. 

Foreign  Bodies  in  the  Intestine  Below  the  Stomach. — Those  foreign  bodies 
which  succeed  in  passing  the  pylorus  usually  traverse  the  remainder  of  the 
alimentary  canal  without  difficulty.  There  are,  however,  exceptions  to  this 
rule,  to  be  noted  below.  Gall-stones  may  enter  the  intestine  by  idceration 
from  the  gall-bladder,  and  if  very  large  may  cause  obstructive  symptoms.  Such 
stones  may  by  irritation  produce  a  local  spasm  of  the  muscular  wall  of  the  gut, 
so  that  the  stone  is  tightly  grasped  by  the  intestine,  and  thus  produces  intes- 
tinal obstruction,  although  the  caliber  of  the  canal  may  be  abundantly  large 
to  permit  its  passage.  Instruments,  drainage-tubes,  and  packings  left  in  the 
abdomen  after  surgical  operations  may  ulcerate  into  the  gut.  It  is  also  possi- 
ble that  needles,  pins,  bullets,  knife  blades,  etc.,  introduced  into  the  abdomen 
from  without  should  enter  the  gut  in  the  same  way.  Foreign  bodies  may  also 
originate  in  the  intestine  itself.  Intestinal  concretions  frequently  form  in  the 
large  intestine,  very  frequently  in  the  vermiform  appendix ;  very  rarely  in  the 
small  gut  Such  concretions  may  be  true  enteroliths,  consisting  of  earthy  salts, 
or  hardened  masses  of  fecal  matter  embedded  in  mucus.  These  concretions 
rarely  reach  a  large  size.  Aggregations  of  vegetable  fibers  and  of  fruit  seeds 
occasionally  form  in  the  large  intestine.  In  rare  cases,  tangled  masses  of 
worms,  Ascaris  lumbricoides  (roundworms),  as  well  as  Oxyuris  vermicularis 
(pinworms),  in  the  intestines  of  children  may  give  rise  to  obstructive  symptoms. 
I  knew  of  a  case  in  which  a  balled-up  mass  of  pinworms  became  impacted  in 
the  ileo-cecal  valve  of  a  child,  caused  acute  intestinal  obstruction,  and  was 
removed  by  operation.  Large  masses  of  fecal  matter  may  collect  in  the  large 
gut  of  people  of  constipated  habits,  old  people,  paralytics,  and  those  who  suffer 
from  injuries  and  diseases  of  the  spinal  cord,  as  well  as  above  cicatricial  or 
other  forms  of  chronic  obstruction  of  the  bowel.      Such  masses  may  finally 

become  of  stony  hardness.     Foreign  bodies  swallowed,  if  sharp,  angular,  or 
40 
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hooked,  may,  though  they  pass  the  stomach,  finally  lodge  and  remain  in  some 
lower  portion  of  the  gut.  Dr.  Eugene  Hodenpyl  informed  me  recently  that 
he  saw  total  obstruction  of  the  small  intestine  produced  by  half  a  dried  peach. 
Presumably  the  dried  and  shriveled  mass  was  swallowed  w^hole,  and  had  soon 
passed  the  pylorus,  entirely  undigested,  imbibing  water,  and  swelling  in  the 
small  intestine  to  such  a  size  that  it  completely  and  firmly  occluded  it.  Tlje 
body  was  impacted  a  foot  from  the  ileo-cecal  junction  in  the  ileum.  The  ele- 
ment of  muscular  spasm  from  irritation  may  have  been  present  in  this  case. 
Bodies  of  considerable  size  tend  to  lodge  in  the  flexures  of  the  duodenum  and 
colon,  at  the  ileo-cecal  valve,  in  the  cecum,  and  just  above  the  anal  sphincters. 
Foreign  bodies  of  small  size — bird  shot,  pins,  grape  seeds,  etc — may  enter 
and  remain  in  the  vermiform  appendix.  Such  an  occurrence  is  conceivably  a 
cause  of  api)endicitis.  I  recall  two  cases:  in  one  of  them  a  bird  shot  was  in 
the  appendix,  in  the  other  a  pin.  There  was  no  reason  to  believe  that  the  for 
eign  bodies  were  the  cause  of  the  appendicitis  in  either  case.  Murphy  buttons 
do  not  cause  obstruction;  the  buttons  are  perforated  with  numerous  holes;  the 
contents  of  the  small  gut  are  fluid.  The  colon  is  large  enough  for  the  button 
to  pass. 

Diagnosis. — The  diagnosis  of  foreign  bodies  in  the  intestine  may  be  simple 
or  impossible.  If  it  is  known  that  the  patient  has  swallowed  a  foreign  body 
which  has  not  passed,  if  an  abdominal  operation  has  been  performed,  or  if  there 
is  a  definite  history  of  gall-stones,  the  diagnosis  may  be  clear;  if  no  such  his- 
tory exists,  no  diagnosis  will  be  made  until  an  operation  is  done  for  intestinal 
obstruction,  or  for  localized  or  diffuse  peritonitis  from  ulceration  and  perfora- 
tion, when  the  body  may  be  discovered  in  the  gut,  or  in  an  abscess.  The  ob- 
structive symptoms  caused  by  foreign  bodies  vary  from  the  slightest  grades  of 
stenosis  to  complete  intestinal  obstruction.  If  a  stricture  of  the  bowel  exists, 
simple  or  malignant,  a  small  foreign  body  may  cause  complete  obstruction.  If 
a  foreign  body  is  large  and  hard  and  the  abdominal  wall  thin,  it  may  be  pal- 
pable through  the  abdominal  wall.  Large  masses  of  hardened  fecal  matter 
in  the  colon  give  the  signs  of  a  tumor  connected  with  the  colon  often  of  con- 
siderable size ;  they  may  remain  in  situ  for  weeks.  They  are  accompanied  by 
a  history  of  constipation  of  the  bowels,  sometimes  followed  by  diarrhea.  They 
very  rarely  cause  the  symptoms  of  intestinal  obstruction.  They  may  often 
be  recognized  from  the  history  of  the  case,  from  their  situation  in  the  colon, 
and  from  the  fact  that  the  mass  can  be  indented  with  the  fingers  and  retain 
its  shape  like  putty.  The  finally  efficient  action  of  purgatives  and  of  carefully 
given  high  enemata  .usually  establishes  the  diagnosis.  The  symptoms  pro- 
duced by  foreign  bodies  which  cause  ulceration  and  final  perforation  may  be 
slight  or  absent  until  a  localized  or  general  peritonitis  occurs  or  may  be  pre- 
ceded by  the  symptoms  of  obstruction  of  the  bowel  more  or  less  marked.  ^letallic 
foreign  bodies  may,  as  already  stated,  be  located  by  means  of  a  radiograph.  I 
recall  two  cases  of  foreign  bodies  in  the  gut  requiring  operative  removal.  The 
one  was  an  artery  clamp  left  by  a  surgeon  in  the  abdomen.     The  patient  ci^d- 
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tinned  to  complain  of  abclcnninal  pain  and  disturbances  of  digestion.  At  tlio 
end  of  a  year  or  more  a  second  oj)eration  was  done.  The  clamp  was  found  and 
removed.  The  handles  of  the  clamp  had  ulcerated  through  into  the  small 
gut  and  were  much  eroded ;  the  rest  of  the  instrument,  including  the  jaws,  lay 
outside  the  intestine  embedded  in  adhesions. 

The  second  case  I  saw  in  the  service  of  Dr.  Robert  Abbe  at  Roosevelt  Hos- 
pital. An  old  woman  entered  the  hospital  with  a  large  inflammatory  mass  in 
her  right  iliac  fossa ;  incision  opened  an  abscess  communicating  with  the  cecum. 
A  chicken  bone  of  considerable  length  lay  partly  in  the  abscess,  partly  in  the 
cecum. 

I  recently  operated  upon  an  old  lady  who  had  had,  when  I  first  saw  her, 
symptoms  of  intestinal  obstruction  from  obturation  for  five  days.  I  removed 
a  large  gall-stone  from  the  jejunum  wdiich  completely  occluded  the  gut.  The 
operation  might  have  been  successful,  but  the  j)atient  had  been  left  too  long 
unrelieved,  &nd  died  from  shock. 

Oastric  Fistula. — A  gastric  fistula  may  open  through  the  abdominal  wall. 
Rarely  a  fistulous  communication  may  exist  between  stomach  and  the  trans- 
verse colon  or  duodenum,  rarely  the  ileum.  If  into  the  duodenum,  no  symp- 
toms referable  to  the  fistula  are  likely  to  develop.  If  into  the  ileum,  the  nutri- 
tion of  the  individual  may  suffer.  A  fistulous  communication  between  the 
stomach  and  the  kidney  w^as  reported  as  a  single  undoubted  case,  verified  at 
autopsy  by  Henry  Morris.  External  gastric  fistulte,  except  such  as  are  made 
intentionally  or  follow  accidentally  a  surgical  operation  upon  the  stomach,  are 
rare.  Wounds  and  perforations  of  the  stomach  are  much  more  apt  to  be 
followed  by  generalized  or  local  peritonitis.  Still,  such  fistula?  do  occasion- 
ally occur  as  the  result  of  stab  and  gunshot  wounds  of  the  stomach ;  perforations 
of  the  stomach  from  within  from  gastric  ulcer  or  foreign  bodies.  The  external 
fistulse  are  nearly  always  of  the  anterior  w^all  of  the  stomach  in  the  epigas- 
trium or  near  the  costal  border  upon  the  left  side.  Rare  fistula?  opening 
through  the  pleura  and  chest  have  been  reported.  The  mucous  membrane  of 
the  stomach  may  be  adherent  to  the  skin,  or  there  may  be  a  canal  of  greater 
or  less  length,  or  a  cavity  of  some  size  between  the  skin  and  the  stomach.  The 
symptoms  of  gastric  fistula  consist  of  the  escape  of  stomach  contents,  gastric 
juice,  and  mucus  through  the  fistula.  According  to  the  size  of  the  opening, 
the  discharge  may  be  large  or  small.  Usually  the  material  is  acid  in  reac- 
tion. If  a  cavity  exists  between  the  skin  and  the  stomach,  and  the  stomach 
orifice  is  small,  the  discharge  may  be  mixed  with  pus  and  mucus,  and  be  neu- 
tral, even  alkaline  in  reaction.  Usually  the  skin  becomes  irritated  around  the 
fistulous  opening.  Eczema  develops.  The  gastric  juice  may  digest  the  skin, 
causing  painful  ulceration.  T'sually  the  diagnosis  of  external  gastric  fistula 
is  very  simple.  If  the  orifice  is  small,  it  may  be  difficult  to  tell  whether  the 
fistula  communicates  with  the  stomach  or  the  duodenum.  Above  the  orifice 
of  the  ductus  communis  in  the  duodenum,  the  contents  of  the  bowel  cannot  be 
distinguished  from  that  of  the  stomach.     In  the  latter  case  colored  fluids  swal- 
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lowed  (methylene  blue)  will  usually  apjiear  very  soon  in  the  fistula ;  in  the  for- 
mer, only  after  an  interval.  If  gastric  fistula  is  large,  so  that  the  food  is  not 
properly  retained  in  the  stomach,  the  general  nutrition  will  suffer;  otherwise 
not  From  very  large  openings  death  may  ensue  from  inanition.  The  ordinary 
operative  fistula?  of  the  stomach  close  of  themselves  if  let  alone.  Pathological 
ones,  if  of  considerable  size,  and  especially  if  the  mucous  membrane  of  the 
stomach  becomes  adherent  to  the  skin,  do  not  In  cases  of  gastric  fistula  into 
the  transverse  colon,  if  the  orifice  is  of  some  size,  nutrition  may  suffer  severelv. 
Undigested  food,  milk,  or  colored  fluids  will  appear  speedily  in  the  stools  after 
swallowing  them.  There  may  be  actual  fecal  vomiting  from  the  entrance  of 
scybalous  masses  into  the  stomach  from  the  colon.  Air  or  fluids  may  usually 
be  injected  from  the  rectum  into  the  stomach,  and  recognized  by  percussion  or 
the  use  of  the  stomach-tube.    The  general  nutrition  suffers  severely. 

Intestinal  Fistulse. — Fistula?  of  the  intestine  below  the  stomach  are  ranch 
more  frequent  than  the  gastric  variety.  They  may  open  upon  the  sikin  or  iute^ 
nally  into  other  coils  of  intestine  or  into  adjacent  hollow  organs. 

External  FiSTUi-iK. — Intestinal  fistula*  o|x?ning  upon  the  skin  occur  from 
a  variety  of  causes.  They  may  be  made  by  surgeons  for  therapeutic  purp)se8. 
In  order  to  feed  the  individual — jejunostomy  in  certain  cases  of  cancer  of  the 
stomach,  etc.  In  order  to  afford  escape  to  intestinal  contents,  either  tempo- 
rarily or  permanently,  in  cases  of  acute  and  chronic  intestinal  obstruction,  or 
paralysis  of  the  gut,  or  for  the  purpose  of  applying  local  treatment  to  the 
interior  of  the  gut  in  cases  of  disease  (appendicostomy  in  chronic  colitis). 
They  may  arise  accidentally  from  incised  stab  or  gunshot  wounds  of  the  abdo- 
men when  the  intestine  becomes  prolapsed  or  adherent  at  the  point  of  injury 
to  the  edges  of  the  w^ound,  or  when  a  localized  peritonitis  and  abscess  is  formed 
as  the  result  of  open  wounds  or  subcutaneous  ruptures  of  the  gut  which  per- 
forates the  abdominal  wall  or  is  incised.  As  already  alluded  to,  an  extra- 
peritoneal fistula  is  possible  in  certain  situations.  Further,  as  the  result  vi 
operations  upon  the  intestinal  tract  when  sutures  placed  in  the  gut  fail  to 
hold,  or  \vlien  the  sutured  or  ligated  structures  become  necrotic  (appendical 
stumps),  and  that  whether  the  abdominal  woimd  is  closed  or  not  Further, 
from  accidental  unrecognized  injury  of  the  normal  or  diseased  intestine  dur 
ing  abdominal  operations.  Fistuhe  also  result  from  a  great  variety  of  intra- 
abdominal processes — foreign  bodies,  which  perforate  the  gut,  ulcerative  and 
gangrenous  processes  of  the  intestine  (appendicitis,  typhoid  fever)  ;  such  fistuke 
are  commonly  preceded  by  a  localized  peritonitis  and  abscess  which  perforates 
outwardly;  malignant  tumors  of  the  gut  which  invade  the  aMominal  wall  and 
ulcerate;  tuberculi^sis  and  actinomycosis  of  the  intestine.  Similar  processes 
originating  in  the  jieritoneum  or  in  the  abdominal  wall  may  at  once  invade  the 
belly  wall  and  the  gut,  may  break  down,  and  result  in  fistula.  Unoperated 
strangulated  hernia*  which  fail  to  kill  by  obstruction  or  peritonitis  may  result 
in  an  intestinal  fistula.  The  gut  l)ecomes  gangrenous,  is  perforated,  its  contents 
escape  into  the  surrounding  coverings  of  the  hernia,  a  phlegmonous  inflarama- 


INTESTINAL  FISTUL^E  757 

tion  follows  with  perforation  of  the  skin,  and  discharge  of  intestinal  contents 
Dutwardly.  Life  may  be  saved  with  the  spontaneous  formation  of  an  artificial 
anus.  In  very  rare  cases  complete  spontaneous  cure  may  result.  A  case  of 
this  kind  was  in  my  care  at  the  Roosevelt  Hospital.  The  history  is  so  unusual 
that  I  relate  it  briefly: 

An  old  man,  aged  sixty-eight,  was  admitted  to  the  hospital.  Five  days  before, 
a  left-sided  scrotal  hernia  had  become  swollen,  painful,  and  irreducible.  Vom- 
iting, prostration,  abdominal  distention,  and  other  signs  of  intestinal  obstruc- 
tion followed.  He  remained  in  bed  and  sought  no  medical  aid  until  brought  to 
the  hospital.  His  general  condition  was  fairly  good.  Vomiting  had  ceased  the 
day  before,  since  when  the  swelling  of  the  scrotum  had  greatly  increased.  The 
scrotum  was  much  enlarged,  reddened;  the  skin  was  perforated  at  several  points; 
fecal  matter  was  escaping  freely  from  these  openings.  Under  ether  anesthesia,  in- 
cisions in  the  scrotum  opened  a  large  fecal  abscess  with  necrotic  walls.  The  cavity 
contained  a  loop  of  gangrenous  and  perforated  large  intestine  about  fourteen  inches 
in  length.  Identified  as  sigmoid  flexure.  The  external  ring  appeared  to  be  the 
point  of  constriction.  The  constriction  was  relieved  by  incision.  A  small  amount 
of  healthy  gut  pulled  out;  the  gangrenous  loop  was  cut  away,  and  the  ends  .of 
healthy  gut  were  sewed  by  a  few  stitches  to  the  borders  of  the  ring  and  to  each 
other,  simply  to  prevent  their  retraction  into  the  abdomen.  Local  and  general 
conditions  seemed  to  render  an  effort  to  unite  and  return  the  divided  ends  unwise. 
After  the  establishment  of  this  artificial  anus  the  general  condition  of  the  patient 
improved  at  once ;  slowly  the  sloughs  separated  from  the  scrotum,  and  it  was  found 
that  by  packing,  the  movements  of  the  bowels  could  be  partly  controlled.  After 
a  number  of  weeks  the  whole  raw  surface  became  covered  by  healthy  granulations, 
and  diminished  in  size  until  only  a  cavity  of  moderate  size  existed  opposite  the 
external  ring  in  the  groin.  The  old  man  began  to  have  an  occasional  natural  move- 
ment from  the  bowels  per  anum;  gradually  the  amount  of  fecal  matter  escaping 
through  the  groin  diminished,  and  finally  ceased.  The  wound  healed  and  the 
patient  left  the  hospital  quite  well  and  cured  of  his  hernia. 

Abscesses  which  form  in  the  vicinity  of  the  intestine  may  break  outwardly, 
and  into  the  intestine  as  well — i.  e.,  an  osteomyelitis  of  the  sacrum  or  ileum — 
and  result  in  intestinal  fistula.  While  fistula  may  connect  any  portion  of  the 
intestine  and  the  abdominal  wall,  certain  situations  are  favorite  sites — namely, 
the  right  iliac  region,  the  inguinal  regions,  and  the  umbilicus.  The  occurrence 
of  appendicular  abscess,  of  tuberculosis,  malignant  disease,  and  actinomycosis 
of  the  cecum  accounts  for  the  frequent  formation  of  intestinal  fistulie  in  the 
right  iliac  region.  Strangulated  inguinal  hernia  accounts  for  the  formation 
of  fistula  in  the  groin.  The  umbilicus  is  a  favorite  site  for  several  reasons.  It 
is  a  weak  place  in  the  belly  wall  through  which  many  intra-abdominal  inflam- 
mations perforate.  It  is  a  common  site  of  strangulated  hernia.  Omphalo- 
mesenteric fistula  opens  there.  (See  Omphalomesenteric  Fistula).  In  cases  of 
congenital  umbilical  hernia  the  division  of  the  cord  may  create  a  fistula.  As  in 
the  case  of  the  stomach,  we  distinguish  fistulse  in  which  the  mucous  membrane 
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of  the  gilt  is  adherent  to  the  skin,  those  in  which  a  canal  of  some  length  exists 
between  the  skin  and  the  gut  lined  by  mucous  membrane,  rarely  by  skin,  or  most 
commonly  by  granulation  tissue;  further,  those  in  which  a  cavity  of  some  size 
exists  communicating  with  the  intestine  and  with  the  skin.  These  distinctions 
are  important  from  a  prognostic  and  therapeutic  standpoint,  since  the  first 
variety  do  not  heal  without  operation.  The  others  may,  with  exceptions  to 
be  noted.  Intestinal  fistula?  may  be  large  or  smalL  The  entire  intestinal  con- 
tents may  pass  through  the  fistula,  or  only  a  part  of  it;  in  some  cases  so  small 
a  part  that  the  recognition  of  intestinal  contents  in  the  discharge  may  be  diffi- 
cult. When  the  bowel  evacuates  itself  entirely  through  the  fistula,  we  speak 
of  it  as  an  artificial  anus  (anus  praeternaturalis).  When  only  a  part,  as  a 
fecal  fistula.  The  quantity  discharged  through  the  fistula  depends  not  only 
upon  the  size  of  the  opening  in  the  gut,  but  very  largely  upon  the  patency  of 
the  gut  beyond  the  fistula.  If  the  lower  portion  of  the  gut  is  entirely  patent, 
a  large  fistula  may  discharge  but  little  fecal  matter.  If  not,  a  small  opening 
may  discharge  much  or  all  of  the  intestinal  contents.  The  patency  of  the 
lower  limb  of  the  gut  may  depend  upon  a  stricture  or  other  cause  of  obstruction 
situated  at  a  more  or  less  distant  point;  in  many  instances  it  depends  upon 
mechanical  conditions  affecting  the  intestine  in  the  immediate  vicinity  of  the 
fistula,  develojied  as  the  result  of  the  fistula,  or  existent  at  the  time  the  fistula 
was  formed.  Inasmuch  as  the  future  history  of  these  cases  and  the  treatment 
depends  largely  upon  these  local  conditions,  it  seems  best  to  explain  them  here. 
When  a  fistulous  canal  of  some  length  lined  by  granulation  tissue  connects  a 
rather  deeply  placed  coil  of  gut  with  the  skin,  the  tendency  is  toward  ultimate 
spontaneous  healing;  when,  on  the  other  hand,  a  coil  of  gut  lies  just  beneath 
the  abdominal  wall  and  opens  by  a  larger  or  smaller  opening  upon  the  skin, 
the  conditions  are  different.  The  coil  is  acted  on  by  three  forces:  Direct  trac- 
tion by  the  mesentery,  peristalsis,  and  intra-abdominal  pressure.  No  matter 
how  flatly  the  coil  of  gut  may  have  been  applied  to  the  abdominal  wall  at  the 
time  the  fistula  was  formed,  the  mesentery  tends  to  draw  the  intestine  back  into 
the  abdomen ;  under  favorable  conditions  spontaneous  cure  results.  In  other 
cases  the  area  of  gut  occupied  by  the  fistula  is  firmly  attached  to  the  abdominal 
wall ;  tlie  pull  of  the  mesentery  will  draw  away  both  the  afferent  and  efferent 
limbs  of  the  intestinal  loop,  while  their  junction  remains  fixed.  Thus  very  soon 
an  angle  or  kink  is  formed  in  the  loop  whose  apex  is  at  the  fistulous  opening. 
The  mesenteric  attachment  of  the  loop  forms  a  bar  or  spur  of  mucous  mem- 
brane which  tends  to  diminish  the  size  of  the  gut  at  this  point,  and  therefore 
the  frt^edom  of  the  passage  of  intestinal  contents  through  the  natural  channel, 
and  to  encourage  its  escape  through  the  fistula.  Peristalsis  acts  to  force  the 
contents  of  the  afferent  loop  and  its  loosely  attached  mucosa  toward  the  fistu- 
lous opening.  Intra-abdominal  pressure  acts  similarly.  Prolapse  of  the  mucous 
membrane  of  the  afferent  loop  results.  Peristalsis  in  the  efferent  loop  tends  to 
draw  it  awny  from  the  orifice.  A  continuance  of  these  forces  often  results  in 
complete  prolapse  of  the  mucous  membrane  of  the  afferent  loop,  and  even  of 
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its  junction  with  the  efferent  loop;  and  in  this  manner  a  fiatitla  of  moderate 
size  may  he  converted  into  an  artificial  anus.  In  the  meantime  the  lower 
portion  of  the  gut  shrinks  and  undergoea  partial  atrophy  from  disuse;  a  per- 
manent artificial  anus  is  established^  only  to  he  relieved  by  operation,  except  in 
very  rare  cases. 

The  local  and  gf^ticral  results  of  fecal  fii^tula  and  of  artificial  anus  depend 
TJjKm  two  factors^naniely,  the  distam^  of  the  fistula  from  the  stomach  and 
the  anioiint  of  intestinal  contents  escaping  through  the  unnatural  opening*  An 
artificial  anus  in  tlie  colon,  though  unpleasant,  does  not  io  itself  involve  impair- 
ment of  the  general  health.  Tlie  same  may  be  true  of  an  o]icning  at  the  lowest 
point  of  the  ilenm.  A  similar  condition  in  the  upper  part  of  the  small  intes- 
tine leads  to  incvitahle  death  from  inaaition.  The  nearer  the  stomach  the 
opening  lies  and  the  larger  the  escape  of  intestinal  contents  from  such  an  open- 
ing, the  greater  the  likelihood  of  im^^erfect  absorption  and  consequent  innutri- 
tion* These  facts  render  the  surgeon  extremely  unwilling  to  leave  an  exter- 
nal opening  in  the  small  intestine,  when  it  can  by  any  means  be  avoided*  When 
such  an  ojxming  exists,  the  question  of  whether  the  patient  is  holding  his  o\\ti 
can  be  determined  by  weighing  him  from  tinfe  to  time,  and  the  probable  situa- 
tion of  the  fistula  may  be  inferred  from  the  results.  The  diagnosis  of  the  dis- 
tance  of  an  intestinal  fistula  from  the  stomach  is  therefore  very  iuijKirtant. 
The  following  data  are  useful :  The  contents  of  the  small  gut  is  fluid  j  that  of 
the  colon  solid  or  semisolid.  The  contents  of  the  duodenum  and  jejunum  are 
bright  yellow  or  yellowish-green  in  color  from  the  presence  of  unchanged  bile 
pigment;  these  pigments  alter  in  color  farther  down^  and  become  brown  or 
dark  brownish -green  in  the  large  intestine.  Upon  the  skin  the  contents  of  the 
small  intestine  are  irritating  and  even  destructive.  The  akin  l^ecomes  inflamed^ 
red,  and  excoriated;  digestion  of  the  skin  takes  place.  I  have  seen  the  skin  of 
the  abdomen  destroyed  over  an  area  as  large  as  a  man's  hand.  These  ulcera- 
ations  are  extremely  painful.  The  higher  up  the  lesion,  the  more  intense  the 
digestive  actiom  In  fistuhe  from  the  large  gut  tliis  digestive  action  is  absent; 
eczema  and  dermatitis  are  usually  present  The  contents  of  the  upper  part  of 
the  small  gut  is  odorless;  lower  down  the  characteristic  fecal  odor  is  gradually 
developed.  Usually  the  recognition  of  a  fecal  fistula  ofi^ers  no  difficulties. 
The  escape  of  undigested  or  partly  digested  food — recognizable  under  the  micro- 
scope as  striped  muscle  fiber,  starch  granules^  vegetable  filier,  etc. — is  easy.  Gas 
quite  commonly  escapes  from  such  fistula?.  When  the  fisftila  is  very  small  and 
discharges  only  a  little  muco-pus  it  may  he  difficult,  Tlie  odor  of  a  discharge 
IS  not  eliaracteristic,  since  any  pus  focus  near  the  intestine  may  be  infected 
with  colon  bacilli  and  have  a  fecal  odor.  Sometimes  by  feeding  a  patient 
tnethylene  blue  or  charcoal  these  substances  may  be  recognized  by  their  colnr 
when  they  appear  in  the  fisttda.  The  formation  of  a  spur  can  lie  detected  in 
ease  the  fistula  will  not  admit  a  finger  by  introducing  two  probes,  one  into 
eilher  h»op,  and  moving  them  about  to  feel  the  confomiation  of  the  gut  between. 
When  operating  upon  the  intestines  for  the  purpo^  of  closing  fistuliei  making 


760  INJURIES  OF  SPECIAL  ABDOMINAL  ORGANS 

anastomoses  between  adjacent  coils,  excluding  portions  of  intestine  which  are 
diseased  and  cannot  be  removed,  creating  a  permanent  artificial  anus  in  the 
sigmoid  when  one  end  is  to  be  closed  and  returned  to  the  belly,  it  often  becomes 
essential  to  determine  which  is  the  upper  and  which  is  the  lower  limb  of  the 
loop.    If  the  case  is  one  of  an  old  artificial  anus,  or  if  a  large  part  of  the  intes- 
tinal contents  has  escaped  through  the  fistula,  the  differences  between  the 
two  are  striking.     The  lower  loop  is  smaller,  its  mucous  membrane  paler,  the 
intestine  is  empty  and  contracted.     The  upper  loop  is  larger,  contains  fecal 
matter  and  gas.     Prolapsed  mucous  membrane  on  the  abdominal  wall  belongs 
usually  to  the  upper  loop.     It  is  sometimes  possible  to  tell  by  inspecting  the 
prolapsed  mucous  membrane  of  a  coil  of  gut  whether  it  is  large  or  small  intes- 
tine.   The  mucosa  of  the  small  gut  is  velvety  and  dull ;  that  of  the  large  intes- 
tine smooth  and  glistening.     These  characters  may  be  lost  in  mucous  mem- 
brane long  exposed  on  the  surface  of  the  abdomen.     When,  however,  after 
opening  the  belly,  the  intestines  are  found  matted  together  by  adhesions,  and  if, 
as  sometimes  happens,  several  coils  of  gut  communicate  with  the  fistula,  the 
question  may  not  be  so  simple.    It  is  sometimes  possible  by  irritating  the  peri- 
toneal surface  of  the  gut  to  excite  a  wave  of  peristalsis  which  gives  the  correct 
direction  of  the  fecal  current    In  difficult  cases  this  has  not  in  my  experience 
been  of  much  use.    If  practicable  the  surgeon  may  follow  loop  after  loop  with 
his  fingers,  until  he  is  thus  led  to  the  duodeno-jejunal  junction  or  to  the  cecum, 
as  the  case  may  be.    If  the  coil  of  gut  is  free  from  adhesions,  its  direction  may 
be  determined  by  drawing  it  out  of  the  abdomen  and  having  it  held  straight, 
under  a  little  tension,  by  an  assistant.    The  surgeon  slips  his  thumb  and  fingers 
down  on  either  side  of  the  gut  in  the  direction  of  the  mesenteric  attachment, 
grasping  the  mesentery.     Twists  in  the  mesentery  can  thus  be  detected,  and 
after  they  are  unraveled,  the  position  of  the  coil  with  reference  to  its  mesen- 
teric attachment  senses  to  indicate  the  higher  and  lower  portion  of  the  coil 
respectively  (Kand,  Stimson,  Monks).     In  the  case  of  the  large  gut,  error  is 
likely  to  occur  in  the  sigmoid  flexure.     In  this  case  milk  injected  into  the 
rectum  will  uusally  appear  promptly  at  the  orifice  of  the  lower  loop  if  no 
obstruction  exists  in  the  rectum,or  the  mesentery  of  the  loop  can  be  traced  do\vn 
to  the  rectum,  care  being  taken  to  unravel  existing  twists.     In  spite  of  care  and 
skill,  mistakes  do  occur,  and   I  have  seen  experienced   and  skillful  surgeons 
close  off  the  wrong  end  from  the  intestinal  current  more  than  once.     The  con- 
sequences of  such  an  error  are  intestinal  obstruction,  which  may  or  may  not  be 
relievable  by  a  subsequent  operation. 

Internal  Intestinal  Fistula. — Internal  intestinal  fistulas  may  form 
between  different  portions  of  the  intestine,  or  between  the  intestine  and  other 
hollow  organs,  the  gall-bladder  and  gall-ducts,  the  kidney,  ureter  and  urinary 
bladder,  the  uterus,  and  very  rarely  the  Fallopian  tubes.  The  formation  of  the 
fistula  may  be  due  to  inflammatory,  ulcerative,  or  traumatic  lesions  of  the  intes- 
tine, or  may  originate  in  similar  lesions  of  hollow  organs  not  a  part  of  the 
intestinal  tract  which  perforate  into  the  intestine.     The  causes  of  internal 
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fistulae  between  different  portions  of  the  intestine  are  the  same  as  the  causes 
which  produce  external  fistulae,  as  already  described.  Usually  fistulae  form 
between  neighboring  viscera,  small  intestine  with  small  intestine  or  with  colon. 
Kidney  with  colon  or  duodenum.  Gall-bladder  and  gall-ducts  with  duodenum 
or  hepatic  flexure  of  the  colon.  Rectum,  sigmoid  flexure,  lower  coils  of  ileum, 
vermiform  appendix,  with  bladder,  uterus,  vagina. 

The  symptoms  produced  by  communications  between  adjacent  coils  of  gut 
may  not  be  recognizable.  If  the  opening  is  large  and  a  considerable  portion 
of  the  alimentary  tract  is  thrown  out  of  the  intestinal  current,  inanition  may 
result  The  condition  may  be  suspected  from  the  passage  per  rectum  of  only 
partly  digested  food  too  soon  after  eating  to  have  traversed  the  entire  canal. 
Biliary  fistulae  between  the  gall-bladder  and  duodenum  or  colon  are  usually 
caused  by  the  pressure  and  ulceration  of  large  gall-stones  and  gradual  per- 
foration of  the  intestine.  During  their  formation  they  may  give  no  symptoms 
at  all  or  no  symptoms  which  can  be  diflFerentiated  from  cholangitis,  cholecys- 
titis, localized  peritonitis,  etc.  The  establishment  of  a  fistula  between  the  gall- 
bladder or  ducts  and  the  duodenum  need  give  no  symptoms  of  itself.  The 
formation  of  a  fistula  from  the  biliary  passages  into  the  colon  will  lead  to  the 
imperfect  digestion  of  fats.  The  formation  of  fistulae  between  the  intestine 
and  the  female  genital  tract  is  very  frequent  The  causes  are  labor,  especially 
instrumental  deliveries,  versions,  etc.;  surgical  operations  upon  the  uterus, 
curettage,  etc. ;  accidental  injuries;  ulcerations  from  cancer  of  the  uterus.  Very 
rarely  does  the  process  arise  in  the  intestine  itself,  and  is  then  commonly  due 
to  tuberculosis.  The  diagnosis  depends  upon  recognizing  the  escape  of  intes- 
tinal contents  from  the  vagina.  The  character  and  amount  of  the  discharge 
permit  a  judgment  to  be  formed  of  the  position  of  the  fistulous  opening  in  the 
gut.  (See  External  Fistula?.)  Examination  of  the  vagina  by  sight  and  touch 
permits  the  size  and  situation  of  the  fistula  to  be  recognized.  If  the  fistula 
communicates  with  the  uterus,  the  discharge  will  escape  through  the  cervix. 
Fistulae  between  the  intestine  and  the  urinary  tract  occur  between  the  gut  and 
the  kidney  or  its  pelvis,  between  the  ureter  and  the  colon  or  rectum  as  the 
result  of  the  intentional  acts  of  surgeons,  and  between  various  parts  of  the  gut 
and  the  urinary  bladder.  Fistulae  between  the  kidney  or  its  pelvis  and  the  gut 
are  rare.  They  occur  from  ulcerative  processes  set  up  by  kidney  stones  or  from 
destructive  inflammatory  processes  of  other  origins  in  the  kidney,  acute  abscess, 
pyonephrosis,  and  tuberculosis  of  the  kidney.  They  open  much  more  commonly 
into  the  colon  than  into  the  duodenum.  Urine  may  pass  into  the  intestine 
or  intestinal  contents  into  the  urinary  tract,  or  both.  The  diagnosis  has  occa- 
sionally been  confirmed  by  the  formation  of  an  external  fistula  as  well.  When 
urine  passes  into  the  intestine  the  diagnosis  is  to  be  made  from  the  passage  of 
urine  or  of  urinary  ingredients  in  considerable  quantities  per  rectum.  Urea, 
uric  acid,  etc.  If  the  escape  of  urine  into  tlie  gut  is  small,  or  if  the  fistula 
opens  into  the  duodenum,  reabsorption  of  the  urine  by  the  intestine  will  render 
the  findings  of  little  value,  since  urinary  ingredients  may  appear  in  the  feces 
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in  sirmll  quantities  when  no  fis^tiila  exists.     In  the  few  cbso8  of  duodenal  fistula 
which  have  been  verified,  nrine  Las  sometimes  passed  into  the  stoitiaeh  and 
heen  vomited,  m  have  renal  ealcnii.     When  intestinal  ct>ntents  enter  the  urinary 
tracts  tlip  ecmseqiic^nees  are  always  serious;  infeetion  of  the  urinarv  appftratui 
is  inevitable;  at  first,  a  descending  infection;  later,  in  many  cases,  an  a^iecndiDg 
infection  also.     Thus  eyst iti&,  followed  by  jiyelitis,  pyeloncphrifi-%,  ete,,  ofiei 
fi^lhiws  the  constant  es^cajx*  of  intestinal  contents  into  the  bladder,  ami  it  lui 
iKHcn  foimd  that  implantation  of  the  ureters  into  the  sigmoid  flexure  of  tW 
rnltm  is  regidurly  followed  by  pyelitis  and  fatal  infection  of  ihe  kidney.     H 
iinler  to  recognize  the  condition  positively,  it  h  neee.^^ary  to  find  actual  iotis- 
tinal  eontents  in  the  urine*  particles  of  meat  fiber,  starch  granules,  ete*     The 
mere  presence  of  a  fecal  odor  or  of  gapro]jhytic  bacteria  in  the  urine  estaWtslici 
nothing.     Even  the  ]>rc^^ncc  of  gas  in  the  bladder  is  not  conclusive,  sinf*i*  irnfo- 
genie  bacteria  nuiy  reach  the  blatbler  from  other  soureeS;^  or  the  feruientaii4»is 
of  diabetic  urine  may  produce  the  same  condition.     The  diagnostB  might  be 
eonfimied  by  giving  the  patient  uiethylene  blue  by  the  mouth;  tlii^  pmdticcs  i 
blue  coloration  of  the  urine-     If  the  feces  were  stained  Idne,  it  would  tadicste 
the  passage  of  urine  into  the  intestine.    By  giving  the  patient  charcoal  by  ibe 
mouth,  its  presence  in  the  urine  would  indicate  the  passage  of  intestinal  txm- 
tents  into  the  urinary  passages.    By  far  the  largest  nuuil)er  of  intestinal  fisitiilip 
into  the  urinary  tract  are  connected  with  the  bladder.     In  about  half  the  ca:^ 
the  fistula  communicates  with  the  rectum;  in  a  considerable  nnniber  with  tlie 
sigmoid  flexure;   less  often  w^ith  the  lower  eoils  of  ileum;   rarely  with  (fii* 
appendix  or  the  cecum.     The  causes  are  very  various.     Trauma,  tnlierculo!*i4, 
cancer  of  the  intestine^  abscesses  connected  with  the  intestine  wliieh  rufititrr 
into  the  bladder  (a  perforated  appendix,  for  example),  inflammatory  prtut**.^ 
originating  in  the  prostate,  pericystitis,  etc.     The  6>Tiiptoms  are  a  sudden  or 
gradual  development  f>f  cystitis;  the  escape  of  gas  with  the  urine;  further,  tin- 
identification  of  intestinal  contents  in  quantity  or  under  the  !rnero?ir*»p.     If 
the  coninmnication  is  with  the  sigmoid  or  rectum  much  or  nearly  all  the  urini^ 
may  pass  per  rectunu     {See  GenitD-nrinary  Organs,) 

Dia^osis  of  the  Complications  following  Abdaminal  Operations.^ — The  mtt 
plications  occurring  after  ojjerations  upon  the  interior  rif  the  l>c*lly  may,  f(*r 
purposes  of  description,  be  grouped  under  (1)  ghoek^  (2)  hemorrhagis  (3)  Ixt 
fection  of  the  external  wound^  (4)  peritonitis,  (5)  intestinal  nhstructiNTi, 
(6)  pneumonian,  (7)  bleeding  from  the  alimentary  canal,  (S)  Uirombossis  ml 
embolism.  Tiiese  constitute  the  most  frequent  conditions  to  be  met  with  ami 
recognized ;  others  may,  of  course,  api>ear  under  special  circumstances  in  infinite 
variety. 

Shock. — Shock  after  extensive  and  prolonpnl  operations  upon  the  Mh. 
or  after  sliglit  abdominal  operations  upon  patients  who  are  alrt*ady  weakttu^i 
by  jH.*ritonitis,  in^morrhagc,  starvation,  {*r  nther  cause^  may  U*  si*  >*e%'er»*  diit 
the  patient  either  flies  upon  ttie  o|K*rating  table  or  dm*s  mit  regain  c«mr»c'iout<nt-** 
and  dies  in  a  few  hours  iu  a  state  of  eollap^,     The  symptoms  do  not  diffrf 
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from  those  already  mentioned  under  "  shock."  The  heart  beats  more  and  more 
rapidly  and  feebly.  Respiration  is  shallow  and  slow  or  irregular.  The  ex- 
tremities and  the  forehead  are  cold.  The  cutaneous  and  mucous  surfaces  pale. 
The  body  is  bathed  in  a  clammy  sweat  When  death  is  very  near,  the  pupils 
of  the  eyes  dilate.  If  the  patient  regains  consciousness  at  all,  cerebration  is 
sluggish  and  imperfect  In  some  cases,  under  suitable  treatment,  the  patient 
rallies  a  little,  but  very  soon  fails  to  respond  to  stimulation,  and  dies  in  a 
few  hours.  Some  observers  describe  a  condition  under  the  title  "  Delayed 
Shock  "  such  that  the  patient  appears  to  bear  the  operation  well  or  to  rally 
from  the  shock  only  again  to  sink  and  die  after  twenty-four,  thirty-six,  or  forty- 
eight  hours.  I  believe  that  in  most  of  these  cases  the  death  has  been  due  to 
undiscovered  bleeding  or  to  a  very  intense  acute  sepsis.  Be  that  as  it  may, 
if  at  the  end  of  the  operation  the  pulse  has  been  of  fair  quality  and  not  above 
100  to  110  beats  per  minute,  or  if,  though  shocked,  the  patient  has  responded 
well  to  stimulation  and  has  maintained  a  pulse  of  fair  quality  and  of  a  falling 
rather  than  a  rising  frequency  for  twelve  to  twenty-four  hours,  a  progressive 
change  for  the  worse,  a  failing  heart  as  indicated  by  an  increasing  pulse  rate, 
waxy  pallor,  restlessness,  great  thirst,  marked  abdominal  pain  and  distention, 
repeated  vomiting,  coming  on  after  an  interval  of  several  hours  or  a  day  of 
fairly  satisfactory  progress,  should  always  lead  the  surgeon  to  suspect  intra- 
abdominal bleeding,  peritonitis,  or  some  serious  complication  other  than  mere 
shock. 

Intra-abdominal  bleeding  produces  the  symptoms  described  under  Injuries 
of  the  Abdomen.  In  some  cases  the  surgeon  may  have  some  clew  to  the  source 
of  hemorrhage  from  the  character  of  his  operation,  the  position  of  his  ligatures, 
etc.  If  the  symptoms  are  marked  and  progressive,  reopening  of  the  belly  and 
control  of  the  bleeding  vessel  is  the  best  and  only  rational  treatment  It  is 
perhaps  needless  to  state  that  saline  infusions  into  veins  should  not  be  given 
until  the  bleeding  is  controlled.  If  a  donor  is  obtainable,  direct  transfusion 
may  be  tried. 

Hemorrhage  from  the  Alimentary  Canal. — Vomiting  of  blood  or  pas- 
sage of  blood  per  rectum  may  of  course  follow  operative  measures  upon  the 
stomach  and  intestine.  Such  bleeding  may  also  take  place  from  causes  not 
entirely  clear — notably  after  operations  involving  resection  of  the  omentum 
and  mesentery,  and  strangulated  hernia  and  obstruction  of  the  gut  from  other 
causes.  In  some  of  these  cases  more  or  less  extensive  thrombosis  of  the  mesen- 
teric veins  has  been  discovered  at  autopsy;  in  other  cases,  anemic  necrosis  of 
the  mucous  membrane  of  the  gut  has  been  observed  (von  Eiselberg,  Kocher). 
Vomited  blood  exposed  to  gastric  digestion  resembles  coflFee  grounds.  Blood 
retained  in  the  bowel  for  any  length  of  time  and  passed  per  rectum  resem- 
bles tar. 

In  conjunction  with  the  diagnosis  of  wound  infection  and  peritonitis,  some 
general  remarks  may  not  be  out  of  place.  Vomiting  after  abdominal  operations 
is  common  as  the  result  of  ether  anesthesia.     In  many  cases  it  is  confined  to 
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tbe  first  few  haiir3,  and  ceases  sooii  after  the  patient  regaina  conseiowmaK 
In  others  J  vomiting  at  intervals  continues  for  forty -eight  hours,  seldom  muA 
longer  unless  some  complication  is  present  Such  may  be  hx^al  or  diffuse  peri- 
tonitis, inteatinal  obstruction  from  adhesions,  paralysis  of  the  giit,  a  tunic  and 
temporary  or  inflamnmtory  and  permanent-  After  oi>eratioDs  upon  the  stomachy 
bleeding  into  the  stomneh  ^-ill  produce  vomiting.  After  gastrix'nti*rostomy,  t 
vicious  circle  of  the  intestinal  current  may  cause  continued  and  fatal  emesii 
A  preexistent  chronic  gastritis,  a  nephritiSj  and  other  nonsurgical  afTeetiooi 
Will  have  to  be  considered  in  certain  cases.  A  continuance  of  vomiting  mfm 
two  or  three  days,  uncontrolled  hy  complete  rest  of  the  stomach  and  by  gastric 
lavage^  arouses  the  anxiety  of  the  surgeon  and  demands  a  careful  searcb  for 
its  causation.  In  favorable  eases  patienta  are  able  to  retain  small  doses  of  suit- 
able food  after  twenty-four  hours. 

Symptoms  Referable  to  the  Iktestine- — ^A  certain  amount  of  itcmic 
paralysis  of  the  gut  follows  operations  involving  much  handling  of  intestinal 
coils,  traction  upon  the  mesentery,  long  ex]:H:>sure  to  the  air,  suture  and  r^ee- 
tion  of  the  intestine,  evisceration,  separation  of  extensive  adhesions,  etc*    Tbm 
results  more  or  less  distention  of  the  bowel  with  gas,  moderate  tympftnitts  in 
sciine  cases,  and  abdominal  pain  of  bearable  intensity,  lasting  from  twenty-fotir 
to  forty-eight  hours.     Partly  owing  to  atony  of  the  bowel,  partly  to  inabilitr  to 
use  the  abdominal  muscles  on  account  of  pain,  patients  do  not  ei'acuate  flitaa 
per  rectum.     After  twenty-four  to  thirty-six  hours  this  power  is  usually  re- 
gained, and  gas  is  usually  expelled  naturally^  or  through  a  stomach-tube  left 
in  the  rectum.     Inability  to  move  the  bowels  may  last  much  longer,     Maoy 
surgeons  are  accustomed  on  the  third  day  or  earlier  to  administer  c^omel  in 
divided  doses  (gr.  i-l)  every  hour  for  six  to  eight  hours,  followed  by  enemiU; 
if  no  movement  follows,  a  saline  laxntive  is  given  by  the  moutiL     Such  pF> 
cedures  are  followed  by  success  in  most  cases  unless  something  is  going  wrrmi^. 
Still,  Qs  long  as  gas  passes  per  rectum  and  the  patient*s  pulse  rcuiains  bel<»w 
a  hundred  and  of  good  quality,  in  the  abs€*nce  of  marked  abdominal  pain  and 
distention  and  of  vomiting,  the  fact  that  the  bowels  do  not  move  for  four  or 
five  days  is  not  a  cause  for  serious?  anxiety. 

Retention  of  Urine. — Retention  of  urine  is  conimon  during  the  first  im 
after  an  operation  on  the  belly.  It  occ\irs  both  in  men  and  women,  and  aaioiig 
tbe  latter  notably  after  operations  on  the  uterus,  ovaries,  and  tubes.  It  depeiidi 
to  a  great  extent  upon  the  unaccustomed  necessity  of  performing  the  act  wbilt 
lying  upon  the  back,  and  is  recovered  from  in  a  few  days.  After  a  Berioni 
operation^  but  little  urine  may  be  formed  for  the  first  twelve  hours*  If  m 
urine  has  been  passed  by  the  morning  follow in[r  the  operation,  ami  nn  desirt 
to  urinate  has  been  expressed,  the  catheter  should  be  passed  at  eight-hour  iolc^ 
vals  or  less  until  the  bladder  can  be  emptied  voluntarily. 

Temfehatfre  aftkk  Abdominal  Operations, — A  moderate  rise  of  tpm* 
perature  during  the  first  thirty-six  hours  is  common  and  not  alarming.  Iti 
height  and  duration  will  depend  upon  the  character  of  the  operation,  wbetlitr 
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clean  or  done  for  an  inflammatory  condition,  upon  the  amount  of  intraperitoneal 
oozing,  the  extent  of  raw  surface  left  uncovered  by  peritoneum,  the  ability  of 
the  surgeon  to  remove  septic  materials  completely.  A  rise  of  temperature 
developed  after  a  number  of  days,  or  a  temperature  which  remains  elevated 
when  local  conditions  as  far  as  known  do  not  appear  to  account  for  it,  is  a 
cause  of  anxiety.  Very  often  a  patient  who  has  a  moderate  rise  of  temperature 
for  several  days  will  cease  to  have  fever  at  once  when  the  bowels  have  been 
thoroughly  moved.  A  most  important  fact  to  bear  in  mind  is  that  very  serious 
abdominal  conditions  may  exist  without  a  corresponding  rise  of  temperature, 
and  the  presence  or  absence  of  fever  is  not  a  reliable  guide  in  estimating  the 
gravity  or  progress  of  the  given  case.     (See  Peritonitis.) 

The  Pulse. — An  increase  in  the  pulse-rate  is  the  rule  after  abdominal 
operations.  The  rapidity  will  depend  upon  the  gravity  of  the  procedure,  the 
amount  of  shock  or  bleeding,  the  presence  or  absence  of  sepsis  at  the  time 
of  the  operation.  After  the  immediate  effects  of  tlie  operation  have  passed  off, 
a  pulse-rate  of  100  is  not  a  cause  for  anxiety.  A  pulse  which  remains  at  120 
and  shows  an  upward  tendency  is  ground  for  serious  consideration  in  the 
absence  of  pneumonia  or  some  factor  to  account  for  it;  peritonitis,  either  local- 
ized or  spreading,  is  the  most  probable  explanation.  Sepsis,  a  degenerated 
heart  muscle,  with  feeble  or  imperfect  resistance  and  absence  of  an  efficient 
reparative  process,  are  also  to  be  thought  of.  When  the  pulse-rate  steadily 
creeps  up  from  120  to  140  and  150,  becomes  thready,  when  the  extremities 
become  cold  and  cyanotic,  the  forehead  bathed  in  a  clammy  sweat,  the  features 
pinched  and  drawn,  the  lips  blue,  the  eyes  dull,  the  patient  is  dying. 

Infection  of  the  External  Wound. — Infection  of  operative  wounds  of 
the  abdominal  wall  sometimes  occurs  after  operations  for  septic  intra-abdominal 
conditions.  In  these  cases  the  superficial  wound  will  probably  have  been  left 
entirely  open  or  partly  open  and  drained.  Some  infection  will  be  looked  for,  or 
at  least  will  create  no  surprise;  its  presence  will  be  evident  on  inspection.  In- 
fection occasionally  follows  clean  operations ;  the  wound  will  have  been  sutured. 
No  drains,  or  small  rubber-tissue  drains  only,  will  have  been  introduced  at  the 
"wound  angles,  and  removed  at  the  end  of  twenty-four  hours.  A  somewhat 
tardy  and  not  very  virulent  infection  of  such  wounds  sometimes  develops  dur- 
ing the  week  following  the  operation.  The  infection  very  rarely  invades  the 
peritoneum,  but  usually  forms  an  abscess  in  the  subcutaneous  wound  space, 
less  commonly  in  the  muscular  layers. 

In  these  cases  the  following  signs  and  symptoms  lead  the  surgeon  to  explore 
the  abdominal  wound.  The  immediate  effects  of  the  operation  have  passed  off, 
the  bowels  have  moved,  the  patient  does  not  vomit.  He  has  no  intra-abdominal 
pain.  He  has  a  vague  sense  of  discomfort.  His  countenance  is  not  cheerful. 
His  appetite  does  not  return.  His  tongiie  remains  coated.  He  does  not  sleep 
well.  He  has  a  daily  rise  of  temperature — 09. 5"^  F.  in  the  morning,  100.5°  to 
101.5°  F.  in  the  evening.  His  pulse-rate  is  increased  to  1)5  to  105  beats  per 
minute.     Locally,  he  may  complain  of  moderate  discomfort  or  moderate  pain 
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in  the  abdominal  wound.  Ujwn  inspecting  tlie  wound  the  suture  line  may 
be  reddened  or  appear  perfect.  There  may  be  a  visible  fullness  in  the  vicinity 
of  the  wound.  If  the  wound  edges  are  reddened,  a  drop  or  two  of  pus  may 
appear  through  the  stitch  holes  in  the  skin.  Upon  palpation  tenderness  will 
be  complained  of  when  gentle  pressure  is  made  on  the  wound  edges.  Fluctua- 
tion will  not  usually  be  appreciated.  Upon  opening  the  wound  several  condi- 
tions may  be  found.  A  few  drams  of  blood-stained  pus  may  be  evacuated ;  the 
separated  wound  surfaces  will  show  but  slight  signs  of  infection;  there  may 
be  small  areas  of  fat  necrosis  here  and  there,  notably  at  the  sites  of  ligatures. 
In  other  cases  merely  a  broken-down  blood  clot  will  be  evacuated.  In  still 
others  a  quantity  of  thin,  brownish-yellow  fluid  containing  many  fat  drops 
will  escape  (fat  necrosis).  Signs  of  distinct  infection  may  be  absent  In 
more  severe  cases  the  subcutaneous  tissues  will  appear  superficially  necrotic 
and  infiltrated.  If  the  infection  is  in  the  intermuscular  planes,  removal  of 
muscle  sutures  will  evacuate  a  greater  or  smaller  quantity  of  pus.  Under  suit- 
able treatment  (relief  of  tension  by  removing  sutures,  free  drainage)  such 
infections  subside  rapidly.  The  patient's  general  condition  improves  at  once, 
fever  disappears,  etc.  The  wound  becomes  clean  in  a  few  days,  and  may  be 
sutured  or  strapped. 

Peritonitis. — Following  abdominal  operations  both  for  septic  and  clean 
conditions,  peritonitis  is  the  most  justly  dreaded  of  complications.  It  may 
simply  be  a  continuance  of  the  original  process  for  which  the  operation  was 
done,  or  may  arise  from  errors  in  surgical  technic  not  always  to  be  guarded 
against  even  by  the  most  careful  surgeons.  It  is  most  apt  to  occur  in  those 
cases  whose  powers  of  resistance  have  been  greatly  diminished  by  profound 
anemia,  by  chronic  alcoholism,  malignant  disease,  and  other  depressing  con- 
ditions. It  is  produced  by  inadequate  removal  or  drainage  of  septic  foci  at 
the  time  of  operation,  and,  as  stated,  in  clean  cases  by  errors  in  aseptic  technic. 
In  the  given  case  jieritonitis  may  assume  any  of  the  forms  already  described 
under  Peritonitis  from  infection  with  pyogenic  bacteria.  Clinically  it  is  most 
important  to  distinguish  between  a  diffuse  purulent  peritonitis  without  limiting 
adhesions  and  a  localized  process  with  the  formation  of  one  or  more  definite 
locnli  of  pus  in  the  abdomen.  The  cases  of  the  first  class,  if  post-operative, 
are  almost  invariably  fatal.  Those  of  the  second  may  often  be  sav^d  by  prompt 
reopening  of  the  belly. 

The  symptoms  and  signs  of  the  two  types  do  not  materially  differ  from 
those  already  described  under  Peritonitis.  The  characters  of  the  diffuse  form 
may  be  briefly  recapitulated.  If  peritonitis  existed  at  the  time  of  operation, 
the  symptoms  and  signs  will  continue  and  grow  worse.  If  not,  it  may  be 
forty-eight  hours  or  more  after  the  operation  before  definite  symptoms  appear. 
They  will  be  abdominal  pain,  rigidity  and  distention,  restlessness,  anxiety,  a 
coated  tongue,  a  dry  skin,  repeated  vomiting,  at  first  of  bile-stained  fluid,  later 
of  intestinal  contents  of  a  dirty  brown  color  and  fecal  odor.  The  vomiting, 
at  first  violent,  ceases  to  be  so  later,  when  brown  fluid  pours  out  of  the  patient's 
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mouth  in  quantity  without  apparent  effort.  There  is  absolute  constipation. 
A  progressively  rapid  heart,  a  pulse  growing  steadily  more  feeble,  compressible, 
and  rapid  until  the  end.  An  elevation  of  temperature  may  be  absent  in  the 
worst  cases.  In  others  fever  of  very  variable  degrees  of  intensity  will  be  present, 
and  may  rise  to  106°  to  107°  F.  a  few  hours  before  death.  Generally  speak- 
ing, a  marked  rise  of  temperature  on  the  second  or  third  day,  which  continues 
and  becomes  of  septic  type,  is  strongly  suggestive  of  peritonitis  unless  some 
other  complication  is  present  to  explain  it  The  external  wound  may  be  nor- 
mal in  appearance.  There  may  be  redness  of  the  skin  and  pus  in  the  wound. 
The  wound  edges  from  the  skin  to  the  peritoneum  may  be  gangrenous.  It 
very  rarely  happens  that  reopening  the  belly  in  cases  of  diffuse  septic  peri- 
tonitis following  operation  is  successful  in  saving  life.  One  of  the  worst  signs 
in  these  cases  is  total  paralysis  of  the  gut,  appreciable  on  opening  the  belly. 

Localized  Peritonitis. — Localized  peritonitis  with  the  formation  of  a  walled- 
off  abscess,  or  of  the  progressive  fibrino-purulent  type,  may  follow  any  surgical 
operation  upon  the  belly.  It  may  be  due  to  the  same  causes  as  the  diffuse 
form.  In  many  cases  it  follows  imperfect  removal  or  drainage  of  septic  foci, 
or  the  giving  away  of  sutures  and  slow  leakage  of  septic  products  from  some 
sutured  viscus  (gall-bladder,  stomach,  intestine,  urinary  bladder,  appendical 
stump),  sometimes  the  breaking  down  of  a  previously  infected  retroperitoneal 
gland  or  portion  of  infected  omentum.  The  signs  and  symptoms  are  those 
described  under  Peritonitis.  The  continued  vomiting,  fecal  vomiting,  intense 
prostration,  general  rigidity  and  distention,  absolute  constipation,  and  rapidly 
failing  heart  of  diffuse  peritonitis  are  wanting.  The  local  signs  of  pain, 
rigidity,  and  tenderness  are  present,  together  wath  the  general  symptoms  of 
sepsis  of  a  more  or  less  acute  type.  The  patient  is  ill,  and  becomes  more  ill 
from  day  to  day.  There  is  usually  fever,  moderate  or  high.  The  pulse-rate 
is  increased.  Leucocytosis  with  relative  increase  of  polynuclear  leucocytes  is 
present  in  nearly  all  cases.  These  data,  together  with  the  local  signs  and 
symptoms,  must  furnish  the  operative  indications  in  the  individual  case. 

Pneumonia. — Pneumonia,  usually  of  the  lobular  type,  is  not  an  uncom- 
mon sequence  of  operations  upon  the  belly.  It  is  probably  more  frequent  here 
than  after  other  operations.  In  some  instances  it  is  attributable  to  the  anes- 
thetic or  to  the  aspiration  of  septic  material  during  anesthesia.  In  others  it 
is  to  be  regarded  as  a  part  of  a  general  septic  process ;  in  these  cases,  when  death 
occurs,  the  pneumonia  is  hardly  to  be  regarded  as  more  than  a  contributory 
causative  factor.  For  the  signs  and  symptoms  of  broncho-pneumonia  the  reader 
is  referred  to  works  on  General  Medicine.  Pneumonia  following  surgical 
operations  is  recovered  from  in  a  large  percentage  of  cases.  In  a  good  many 
instances  it  is  difficult  to  say  at  first  whether  the  process  is  a  pneumonia  or 
an  intense  congestion  of  the  lungs  with  edema  and  a  more  or  less  acute  bron- 
chitis. 

Thrombosis  and  Embolism. — Thrombosis  of  the  external  iliac,  less  often 
of  the  common  iliac  veins  is  a  complication  of  operations  upon  the  belly  in 
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a  pretty  large  number  of  cases — perhaps  in  one  per  cent  of  abdominal  opera- 
tions. I  have  seen  it  after  appendicitis  more  often  than  after  other  operations. 
I  have  rarely  seen  it  follow  operations  for  acute  appendicitis  with  abscess,  peri- 
tonitis, or  other  acute  lesion.  It  has  usually  followed  clean  inten^al  cases  dur- 
ing convalescence,  when  the  general  condition  of  the  patient  was  good  and  the 
wound  healed  by  primary  union.  For  reasons  not  at  all  clear,  it  occurs  upon 
the  left  side  of  the  body  in  all  but  a  very  small  percentage  of  the  cases.  It  is 
rare  before  the  end  of  the  first  week,  and  may  occur  as  late  as  a  month  after 
operation.  In  a  recent  case,  phlebitis  and  thrombosis  of  the  left  common  iliac 
vein  occurred  six  weeks  after  cholecystectomy  for  pressure  necrosis  of  the  gall- 
bladder due  to  impaction  of  a  very  large  stone  in  the  cystic  duct;  the  case  was 
complicated  by  empyema  in  the  right  pleura.  The  phlebitis  and  thrombosis 
antedated  the  empyema  by  several  weeks.  The  patient  recovered.  The  signs 
and  symptoms  are  rapid  swelling  and  edema  of  the  entire  lower  extremity, 
accompanied  by  moderate  or  severe  pain  and  discomfort,  and  usually  a  moder- 
ate rise  of  temperature  and  an  accelerated  pulse.  If  the  common  iliac  vein 
is  thrombosed  in  men  the  scrotum  will  also  become  swollen  and  edematous.  The 
femoral  vein  may  be  palpated  as  a  tender,  hard  cord  in  Scarpa's  triangle,  as 
large  as  a  man's  thumb.  Tenderness  and  sometimes  a  sense  of  resistance  can 
usually  be  traced  above  Poupart's  ligament  into  the  pelvis.  Complete  though 
slow  recovery  is  the  rule.  A  few  of  these  cases  are  preceded  or  followed  by 
pulmonary  embolism.  In  some  cases  there  are  no  symptoms  except  sudden, 
instant  death.  In  others  the  patient  is  suddenly  seized  with  intense  precordial 
distress  and  dyspnea.  Progressive  heart-failure  may  end  life  in  minutes  or 
hours.  A  few  cases  recover.  (For  the  diagnosis  of  "  Septic  Pylephlebitis  of 
the  Portal  Vein,"  see  Diseases  of  the  Liver.) 

Intestixal  Obstruction  followino  Abdominal  Operations. — Intes- 
tinal obstruction  may  follow  operations  upon  the  belly  at  any  time  during 
convalescence  or  after  long  delay  and  a  prolonged  period  of  health.  The  first 
variety  alone  will  be  discussed  in  this  section.  A  common  cause  is  the  formation 
of  a  sharp  kink  in  a  coil  of  gut  maintained  in  position  by  the  rapid  adhesion 
of  adjacent  peritoneal  surfaces,  and  favored  by  intestinal  atony,  peritoneal 
irritation,  and  peritonitis.  //  is  certain  that  intraperitoneal  gauze  packings 
introduced  as  drains  may  favor,  and  actually  produce,  this  form  of  obstruction. 
Twists  and  kinks  may  be  produced  by  the  surgeon  when  handling  or  reducing 
prolapsed  coils  into  the  abdomen.  Volvulus  may  form  spontaneously.  Slits 
in  the  mesentery  or  omentum  may  lead  to  an  internal  hernia,  as  may  adhesion 
between  adjacent  coils  of  gut  with  the  formation  of  an  orifice  or  pocket  into 
which  other  coils  find  their  way  and  become  strangulated.  Old  adhesions  and 
bands  may  be  responsible  for  the  condition  as  well  as  new.  Sometimes  obstruc- 
tion may  be  caused  directly  by  the  operation,  as  when  the  transverse  colon  is 
directly  compressed  after  the  operation  of  anterior  gastroenterostomv,  or  as 
when  an  intestinal  anastomosis  produces  an  orifice  or  pocket  into  which  other 
coils  enter.     Intestinal  paralysis  due  to  peritonitis  or  to  handling  of  the  gut, 
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traction  on  its  mesentery,  etc.,  as  already  mentioned,  may  cause  not  only  tem- 
porary but  permanent  paralysis  and  obstructive  symptoms.  (For  further  de- 
tails of  causation,  see  Intestinal  Obstruction.)  In  the  given  case  obstruction 
must  be  thought  of  when  vomiting  continues  after  forty-eight  hours  and  grows 
more  frequent  in  spite  of  rest  for  the  stomach  by  giving  no  food  by  the  mouth. 
When  no  gas  passes  per  rectum^  when  abdominal  distention  is  progressive,  when 
in  spite  of  eneniata  and  gastric  lavage  the  vomiting  becomes  bile-stained  and 
finally  fecal  and  the  bowels  cannot  be  moved,  obstruction  certainly  is  present, 
either  mechanical  or  paralytic.  Together  with  these  sjinptoms  there  will  be 
abdominal  pain  and  tenderness.  The  presence  of  fever  suggests  peritonitis 
rather  than  mechanical  obstruction.  (See  also  Peritonitis.)  If  the  obstructive 
symptoms  occur  during  the  early  days  after  operation,  the  surgeon  may  some- 
times be  at  a  loss  to  distinguish  the  condition  from  peritonitis,  or  from  the 
not  infrequent  cases  in  which  both  conditions  exist.  More  lives  will  be  saved 
by  reopening  the  belly  early  than  by  delay.  If  peritonitis  and  paralysis  of  the 
gut  are  found,  the  patient  will  die,  but  he  will  have  been  given  the  best  possible 
chance.  If  mechanical  obstruction  exists,  relief  is  pOsSsible  by  early  operation 
in  many  cases.  When  the  obstructive  symptoms  develop  after  convalescence 
appears  to  be  established  at  an  interval  of  a  week,  a  fortnight,  or  more,  the 
likelihood  of  peritonitis  may  be  regarded  as  remote.  0|)eration  should  be  done 
as  soon  as  the  diagnosis  can  be  made,  and  before  the  symptoms  become  urgent. 
A  few  hours'  delay  may  find  the  patient  in  a  condition  of  collapse  such  that 
no  operation  is  possible. 

Tlie  two  following  brief  history  abstracts  illustrate  the  good  results  of 
immediate  interference  and  the  fatal  results  of  delay :  I  operated  upon  a  young 
woman  for  acute  appendicitis,  with  perforation  and  a  localized  abscess,  the 
wound  being  left  partly  open  and  drained.  Xornial  convalescence  up  to  the 
fourteenth  day.  On  that  day  acute  abdominal  pain,  frequently  repeated  and 
uncontrollable  vomiting  of  bile-stained  fluid.  Progressive  acceleration  of  pulse- 
rate  and  slight  tympanites.  Operation  by  enlarging  the  former  wound  six 
hours  after  the  first  symptoms  of  obstruction  appeared,  disclosed  a  coil  of  ileum 
twelve  inches  from  the  cecum,  sharply  kinked  and  held  by  recent  adhesions. 
The  intestine  above  the  kink  dilated,  below  collapsed.  Adhesions  easily  sepa- 
rated with  the  fingers.  Gas  seen  to  pass  freely  by  the  former  obstruction. 
Wound  partly  closed.     No  further  obstructive  symptoms.     Normal  recovery. 

The  second  case  was  a  little  boy  aged  ten.  Acute  appendicitis;  operation. 
Perforated  appendix.  Progressive  fibrino-purulent  peritonitis  not  far  ad- 
vanced. Appendix  removed;  infected  areas  of  peritoneum  washed.  Gauze 
drainage.  Rapid  wound  healing.  Normal  convalescence  up  to  the  fifteenth 
day.  On  the  night  of  that  day  sudden  violent  abdominal  pain  and  repeated, 
uncontrollable  vomiting.  Acceleration  of  pulse-rate  and  prostration.  For  rea- 
sons which  need  not  be  specified,  I  was  not  chIIckI  until  the  following  morning, 
and  was  unable  to  reach  the  patient  until  noon.  At  this  time  the  child  was 
in  collapse,  nearly  pulseless.    Temperature  subnormal.    Extremities  cold;  cya- 
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nosis  of  the  face  and  fingers.  Fecal  vomiting  every  few  minutes.  Abdomen 
a  little  distended,  not  markedly  tender.  Condition  of  patient  such  that  no 
operation  could  have  been  borne.  Active  stimulation  and  high  enemata  of  no 
avail.    Patient  became  unconscious  at  1.30  p.m.  and  died  at  2  p.m. 

The  following  case  history  illustrates  intestinal  obstruction  from  ancient 
bands  and  adhesions:  The  obstructive  symptoms  came  on  rather  gradually, 
and  the  obstruction  did  not  become  complete  for  many  days.  For  reasons  nut 
entirely  clear  to  myself  at  the  present  time,  I  failed  to  appreciate  the  gravity 
of  the  situation  until  the  patient  was  very  ill,  and  my  bad  judgment  in  this 
case  nearly  cost  the  patient  his  life.  Since  this  man  left  the  hospital  I  have 
seen  him  at  intervals;  he  remains  in  good  health. 

Acute  Intestinal  Obstruction  from  Adhesion  Bands  following  Appendec- 
iomy. — A  man,  aged  thirty  years,  who  entered  the  Roosevelt  Hospital  on 
January  8,  1900,  with  the  following  history:  Fifteen  years  before  he  had  a 
severe  attack  of  illness,  which  seems  to  have  been  due  to  an  inflammation  of  the 
verniiforui  ap|x?ndix.  He  remained  well  after  recovery  from  this  attack  until 
five  months  ago,  when  he  had  a  typical  attack  of  appendicitis,  severe  in  cha^ 
acter,  confining  him  to  his  bed  for  many  days  and  terminating  in  an  imperfect 
recovery,  the  region  of  the  appendix  having  remained  tender  upon  pressure 
ever  since.  Three  wrecks  ago  he  had  another  severe  attack,  accompanied  by 
the  formation  of  a  tumor  in  the  right  iliac  fossa.  Since  then  he  has  lost 
strength  and  flesh,  and  has  constantly  suffered  from  considerable  discomfort, 
referred  to  the  region  of  the  appendix. 

Upon  admission  to  the  hospital  his  evening  temperature  was  100°  F. ;  pulse, 
84.  There  was  tenderness  on  pressure  and  a  slight  sense  of  resistance  to  be 
felt  over  the  appendix.  He  remained  under  observation  until  January  20th, 
during  which  time  he  had  a  slight  evening  rise  of  temperature.  The  local 
conditions  remained  about  the  same.  Upon  January  20th  the  abdomen  was 
opened  by  the  intermuscular  incision  of  McBurney.  The  cecum  was  found  to 
be  firmly  adherent  u])on  its  outer  and  posterior  surfaces  to  the  peritoneum 
covering  the  iliac  fossa.  After  a  rather  tedious  dissection,  a  small  abscess  was 
opened,  which  contained  about  half  a  dram  of  pus.  This  abscess  was  found 
to  couninmicate,  on  the  one  hand,  with  the  open  end  of  an  appendix  alxuit  an 
inch  in  length,  a  considerable  part  of  the  organ  having  apparently  Wn  de 
stroyed,  and  on  the  other  with  a  small  opening  in  the  wall  of  the  cecum  at  a 
point  about  an  inch  and  a  half  distant  from  and  below  the  base  of  the  a])pendix. 
The  cavity  of  the  abscess  was  wiped  out  and  tlie  granulation  tissue  forming 
its  walls  was  removed  with  a  curette.  The  hole  in  the  gut  was  cli>sed  with 
several  mattress  stitches;  the  appendix  was  amputated  at  its  base,  surrounded 
by  a  purse-string  suture  and  inverted  in  the  intestine. 

The  necessary  manipulations  of  the  cecum  w^ere  prolonged  and  severe.  A 
small  drainage  wick  was  placed  in  contact  with  the  sutured  portion  of  the  gut 
and  the  cavity  of  the  abscess,  and  led  out  through  the  abdominal  wound.  The 
remainder  of  the  wound  was  closed  by  sutures.     The  patient  bore  the  operation 
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well;  his  temperature  rose  after  forty-eight  hours  to  i01.8°  F.  He  vomited 
several  times  on  the  day  following  the  operation,  and,  although  on  the  next 
day  his  temperature  fell  to  99°  F.,  and  remained  at  that  point  for  the  following 
five  days,  his  stomach  continued  irritable.  His  bowels  moved  freely  upon  the 
third  day ;  the  vomiting  was  greatly  diminished  in  frequency  by  washing  the 
stomach.  The  wound  remained  entirely  clean  except  for  the  discharge  of  a 
small  amount  of  pus  along  the  sinus  created  by  the  drainage  wick.  At  the  end 
of  a  week  his  condition  was  entirely  satisfactory,  but  on  tlie  eighth  day  tlie 
vomiting  recurred.  He  had  had  one  or  more  movements  daily  from  the  bowels 
up  to  this  time. 

Although  the  wound  remained  clean,  his  temperature  rose  on  the  tenth  day 
to  101.8°  F.  During  the  ninth  and  tenth  days  following  the  operation  he 
began  to  vomit  more  often,  and  to  complain  of  pain  in  the  stomach  after  taking 
food ;  his  bowels  became  difficult  to  move,  and  upon  the  tenth  day  the  vomited 
material  changed  in  character,  became  of  a  dark-brown  color,  and  had  a  dis- 
agreeable odor.  He  also  suffered  from  severe  abdominal  pains,  and  his  pulse 
showed  signs  of  failing  strength.  Upon  the  eleventh  day  he  did  not  vomit; 
his  bowels  moved  once;  but  upon  the  following  day  the  vomiting  and  abdominal 
pains  recurred.  Upon  the  fourteenth  day  this  condition  was  more  serious,  the 
vomiting  and  pain  continued,  and  the  vomited  material  was  of  a  decided  fecal 
character.  Numerous  high  enemata  brought  away  only  small  amounts  of  fluid 
feces  mixed  with  mucus  and  blood.  He  began  to  grow  very  weak  and  to  suffer 
from  abdominal  distention,  with  severe  abdominal  pains.  His  pulse  became 
very  rapid  and  feeble  in  spite  of  powerful  stimulations.  On  the  morning  of 
the  fifteenth  day  the  signs  of  acute  intestinal  obstruction  were  unmistakable. 
His  eyes  were  sunken,  his  extremities  cold,  his  abdomen  distended ;  he  vom- 
ited frequently,  and  the  vomited  materials  were  distinctly  stercoraceous.  The 
bowels  could  not  be  made  to  move.  Accordingly,  upon  the  fifteenth  day  he  was 
etherized,  and  a  median  abdominal  incision  was  made,  with  its  center  opposite 
the  umbilicus;  the  peritoneum  was  clean,  but  coils  of  distended  and  congested 
small  intestine  presented  in  the  wound.  These  were  pushed  toward  the  left, 
when  other  coils  of  small  intestine  were  seen  in  a  collapsed  state,  which,  being 
followed,  led  to  the  right  side  of  the  abdomen  in  the  region  of  the  ascending 
colon.  The  ascending  colon  and  two  coils  of  small  intestine  were  found  agglu- 
tinated into  a  solid  mass.  The  coils  above  this  mass  were  distended,  those 
below  were  collapsed.  Upon  further  examination  a  broad,  fibrous  band  was 
seen  passing  from  the  ascending  colon  toward  the  left;  behind  it  was  the  outer- 
most coil  of  small  intestine.  Its  caliber  was  completely  shut  off  by  the  pressure 
of  this  band.  The  inner  coil  did  not  appear  to  be  completely  obstructed,  and 
the  band  extended  across  its  front  to  be  attached  upon  the  farther  side  to  its 
mesentery.  The  band  was  divided  and,  as  far  as  possible,  cut  away  with  the 
scissors,  when  the  collapsed  coils  immediately  filled  from  above.  The  two 
coils  of  small  intestine,  however,  were  found  firmly  adherent  to  one  another 
over  an  area  represented  by  nearly  half  their  surfaces  for  a  distance  of  about 
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three  inches.  They  were  separated  with  difficulty.  The  bleeding  during  the 
manipulations  was  considerable,  and  the  patient's  condition  indicating  an 
alarming  collapse,  he  received  a  hot  saline  intravenous  infusion  of  2,000  c.c. 

Temporary  pressure  was  applied  to  these  bleeding  surfaces  by  means  of 
gauze  pads,  and  the  pelvis  was  explored  for  other  possible  causes  of  obstruction. 
Numerous  bands  and  broad  adhesions  were  also  found  between  the  coils  of 
small  intestines  situated  in  the  pelvis ;  although  not  apparently  causing  trouble, 
the  bands  were  cut  away.  The  broad  adhesions  w^ere  let  alone.  The  bleeding 
here  was  checked  by  temporary  packing.  The  coils  of  small  intestines  which 
had  been  obstructed  were  moved  as  far  as  possible  toward  the  left  side  of  the 
abdomen.  The  site  of  the  operation  was  thoroughly  washed  with  hot  salt  solu- 
tion and  wiped  dry. 

The  abdominal  wound  was  closed  w^ith  sutures  except  at  its  lower  part, 
where  an  opening  was  left  for  two  strands  of  gauze  leading  from  the  bottom 
of  the  pelvis  and  from  the  inner  side  of  the  ascending  colon,  where  it  had  been 
adherent  to  the  small  intestines.  Although  very  weak,  the  patient  responded 
to  the  most  active  stimulation,  and  upon  the  following  day  a  small  movement 
from  the  bowels  occurred  as  the  result  of  an  enema.  His  temperature  rose  to 
102.4°  F.  at  the  end  of  forty-eight  hours.  He  was  fed  chiefly  per  rectum  for 
two  days,  after  which,  the  vomiting  having  subsided,  he  was  given  liquid  nou^ 
ishment  by  the  mouth.  At  the  end  of  forty-eight  hours  an  abundant  movement 
of  the  bowels  occurred,  after  which  movements  occurred  regularly  without 
trouble.  The  abdominal  wound  remained  clean,  and  the  packing  was  removed 
at  the  end  of  the  fifth  day  and  replaced  by  a  much  smaller  quantity.  His 
abdominal  wound  healed  for  the  most  part  per  primam^  and  he  has  now  almost 
a  linear  scar.  His  convalescence  was  slow  but  uninterrupted.  I  saw  him 
seven  years  later.     He  had  remained  quite  well. 
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Abdomen,  gunshot  wounds  of,  735,  737. 
stab  wounds  of,  734,  735. 
wounds  of  penetrating,  732. 

symptoms  and  diagnosis  of,  733. 
Abdominal  actinomycosis,  140. 
contents,  732. 

general  and  special  data  of,  736. 
subcutaneous  injuries  of,  739. 

groups  of  symptoms  observed  in,  739. 
Abdominal  muscles,  rupture  of,  693. 
Abdominal   operations,    complications    follow- 
ing, diagnosis  of,  762. 

hemorrhage  from   alimentary  canal,  763. 

infection  of  external  wound,  765. 

intestinal  obstruction,  768. 

localized,  767. 

peritonitis,  766. 

pneumonia,  767. 

pulse  in,  765. 

retention  of  urine,  764. 

shock,   762. 

symptoms  referable  to  intestine,  764. 

temperature  in,  764. 

thrombosis  and  embolism,  767. 
Abdominal  wall,  actinomycosis  of,  698. 
contused  wounds  of,  694. 
contusions  of,  692. 

shock  after,  692. 
diseases  of,  695. 
foreign  bodies  in,  694. 
gunshot  wounds  of,  694. 
inflammations  of,  695. 
inflammations  of,  deep-seated,  695. 
injuries  of,  692. 

introduction  of  aspirating  needle  and   tro- 
car through,  715. 
lacerated  wounds  of,  694. 
tumors  of,  dermoid,  698. 

echinococcus,  700. 

epithelial  growths,  700. 

fibroma,  698. 

lipoma,   700. 

sarcoma,  699. 
wounds  of,  693. 


Abducens  nerve,  paralysis  of,  428. 
Abnormal  mobility  in  fractures,  280. 

method  of  examination  of,  281. 
Abscess,  acute,  fluctuation  in,  82. 

heat  in,  80. 

pain  in,  79. 

physical  signs  and  symptoms  of,  79. 

redness  in,  80. 

special  symptoms  of,  83. 

swelling  in,  81. 

tenderness  in,  83. 
axillary,  95. 
cold,  162. 

of  joints,  164. 
diagnosis  of,  79. 
in  soft  parts  of  ear,  617. 
intramammary,  675. 
of  brain,  433. 

chronic,  diagnosis  of,  434. 

difl'erential  diagnosis  of,  436. 

following  middle-ear  disease,  435. 

latent,  diagnosis  of,  434. 

secondary  to  infectious  processes  of  nose 
and  the  frontal  sinus,  436. 

symptoms  of,  434. 
of  lung,  659. 

physical  signs  of,  660. 
of  submucous  tissues  of  nasal  fosssp,  468. 
peritonsillar,  493. 
retromammary,  675. 
retropharyngeal,  494. 

signs  and  symptoms  of,  550. 
secondary,  in  liver,  99. 
subphrenic,  in  localized  peritonitis,  724. 
symptoms  and  diagnosis  of,  724. 

physical  signs  of,  724. 
Abscesses    arising    in    deep    lymph   nodes    of 
neck,  548. 
at  angle  of  jaw,  548. 
in  cerebellum.  435. 
in  supraclavicular  region,  549. 
of  breast,  chronic,  676. 
of  retropharj'ngeal  space,  chronic,  551. 
of  submental  lymph  nodes,  548. 
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Abscesses  of  thoracic  wall,  648. 
cold,   649. 
peripleuritic,  640. 
subcutaneous,  of  hairy  scalp,  395. 
Accessory  thyroid  glands,  499,  573. 
Accumulated  cerumen  in  external  ear,  504. 
Achondroplasia,  193. 
Acinous  cancer  of  breast,  685. 
Acinous  carcinoma   (Billroth),  259. 
Acne  rosacea  of  face,  455. 
Acoustic  nerve,  injuries  of,  428. 
Acromegaly,  197. 

Actinomycosis,  abdominal,  140,  698. 
difTerential  diagnosis  of,  141. 
identification  by  cultures  of  (Wright),  141. 
of  breast,  679. 

of  central  tissues  of  jaw,  39. 
of  face.     See  Actinomycosis. 

clinical  diagnosis  of,  139. 
of  jaws,  475. 
of  lung,  663. 
of  neck.     See  Actinomycosis,  551. 

clinical  diagnosis  of,  139. 
of  pleura,  650. 
of  thoracic  wall,  649. 
of  tongue,  486. 
of  wounds,  137. 

avenues  of  infection  of,  138. 
clinical  diagnosis  of.  139. 
essential  lesion  of,  138. 
of  the  lung,  140. 
upon  the  tongue,  140. 
Acuminate  wartw,  2.')3. 
Acute  articular  rheumatism,  182. 
Acute     catarrhal     inflammation     of     frontal 

sinus,  443. 
Acute  emphysematous  gangrene  produced  by 

bacillus  aerogenes  capsulatus,  95. 
Acute  exudative  lesions  of  joints,  diagnosis  of, 

174. 
Acute  gastro-enteritis,  716. 
Acute  inHammation  of  breast,  673. 
diagnosis  of,  675. 
symptoms  of,  674. 
Acute  inflammation  of  cranial  bones,  412. 
Acute  inflainination  of  nasal  membrane,  467. 
Acute  inflammation  of  periosteum,  412. 
Acute  inflammation  of  thyroid  glands,  571. 
Acute    inflammatory    afTections    of    pharynx, 
491. 
difTerential  diagnosis  of,  403. 
Acute  inflammatory  affections  of  tonsils,  491. 

difFerontial   dia^rnosis  of,  403. 
Acute  mastitis,  673. 
diagnosis  of,  675. 


Acute  mastitis,  symptoms  of,  574. 
Acute  nonsuppurative  mastitis,  676. 
Acute  osteomyelitis,  179. 

case  of,  181. 

differential  diagnosis  of,  182. 

general  symptoms  of,  181. 

local  symptoms  of,  180. 

of  clavicle,  650. 

of  cranial  bones,  412. 

of  ribs,  650. 

of  sternum,  650. 
Acute  phlebitis,  335. 
Acute     phlegmonous     inflammation    of    soft 

parts  of  thorax,  648. 
Acute  suppuration  in  prevesical  space,  signs 

and  symptoms  of,  696. 
Acute  suppurative  inflammation  of  the  middle 

ear,  512. 
Acute  suppurative  inflammation  of  pia  mater, 

432. 
Acute  suppurative  inflammation  of  submaxil- 
lary gland,  522. 
Acute  suppurative  inflammatory'  processes  of 

neck,  547. 
Acute  suppurative  mastitis^  diagnosis  of,  675. 

symptoms  of,  674. 
Acute  suppurative  mediastinitis,  665. 

pressure  symptoms  in,  665. 
Acute  suppurative  periostitis  of  jaws,  474. 
Acute  synovitis  of  jaws,  482. 
Adenocarcinoma,  259. 

of  breast,  686. 
Adenoid  tumors,  497. 
Adenoma,  254. 

of  salivary  glands,  527. 

of  sweat  glands  of  face,  457. 
Air  passages,  foreign  bodies  in,  583. 

diagnosis  of,  586. 
Alimentary  canal,  hemorrhage  following  ab- 
dominal operations  from,  763. 

injury  to,  signs  and  symptoms  of,  735. 

special  groups  of  symptoms  in  septic  infec- 
tions of,  101. 
Alimentary  tract,  ruptures  of,  740. 
Alveolar  l)order,  fractures  of,  471. 
Anastomosis,  aneurism  by,  236. 
Anatomical   and    physiological    consideration-* 

of  breast  (after  Merkel),  668. 
Anatomical   observations  in   open   wounds  of 
the  scalp,  389. 

in  subcutaneous  wounds  of  scalp,  386. 
Anatomical  tubercle,  151. 
Anemia  (Ewing),  252. 
Aneurism,  320. 

arterio-venous,  329. 


INDEX   OF   SUBJECTS 


779 


Aneurism  by  anastomosis,  236. 

circumscribed,  330. 

cirsoid,  236. 

course  of,  331. 

diagnosis  of,  332. 

diffuse,  329. 

dissecting,  329. 

of  aorta,  667. 

of  arteries  of  skull,  415. 

sacculated,  329. 

symptoms  of,  330. 
physical,  330. 

thrill  of,  333. 

traumatic,  10. 
symptoms  of,  10. 

varicose,  11,  329,  334. 
Aneurismal  sac,  pyogenic  infection  of,  331. 
Aneurismal  varix,  11,  333^  329. 
Aneurisms  of  neck,  558. 

arterio-venous,  between  common  carotid  ar- 
tery and  internal  jugular  vein,  560. 

of  common  carotid  artery,  558. 

of  external  carotid  artery,  558. 

of  innominate  artery,  558. 

of  internal  carotid  artery,  558. 

of  subclavian  artery,  559. 

of  vertebral  artery,  560. 
Aneurisms  of  scalp,  399. 
Aneurisma  racemosum,  236. 
Angina  Ludovici,  522. 
Angioma,  235. 

arteriole  racemosum,  236. 

cavernous,  235. 
of  tongue,  487. 

of  neck,  565. 

cavernosum,  565. 

uf  salivary  glands,  524. 

of  thorax,  congenital  cavernous,  652. 

of  tongue,  487. 

simplex,  235. 
of  neck,  565. 
of  scalp,  402. 
of  tongue,  487. 
Angiomata  of  face,  455. 

of  scalp.    See  Cirsoid  Aneurism. 
Angiosarcoma,  plexiform,  249. 
Angular  displacement,  293. 
Ankylosis,   176. 

etiology  of,  177. 
Anorexia  in  diffuse  purulent  peritonitis,  711. 
Anterior  rhinoscopy,  465. 
Anthrax  of  face,  450. 

of  scalp,  396. 

of  wounds,  135. 
definition  of,  135. 


Anthrax  of  wounds,  diagnosis  of,  137. 
occurrence  of,  136. 
period  of  incubation  of,  136. 
sources  of  infection  of,  136. 
surgical  bacteriology  of  (Ernst),  135. 
synonyms  of,  135. 
variations  in  the  course  of,  137. 
Antrum  of  Uighmore,  diseases  of,  476. 

empyema  of,  476. 

hydrops  of,  476. 

tumors  of,  477. 
Anus,  artificial,  758. 
Anus  preternaturalis,  758. 
Aorta,  aneurism  of,  667. 
Apophysis,  separation  of,  275. 
Appendicitis,  gangrenous,  99. 

case  of,  100. 
Areola,  atheromatous  cysts  of,  673. 

diseases  of,  672. 

eczema  of,  672. 

syphilis  of,  672. 
Arsenious  acid,  eschars  produced  by,  750. 
Arterial  hematoma,  10,  329. 

symptoms  of,  10. 
Arterial  supply  of  scalp,  389. 
Arteries,  acute  inflammation  of,  334. 

chronic  inflammation  of,  335. 

hemorrhage  from  wounds  of,  47. 

in  cranial  cavity,  427. 

intercostal,  wounds  of,  630. 

of  skull,  aneurism  of,  415. 
Arterio-venous  aneurism,  329,  332. 

diagnostic  signs  of,  334. 

forms  of,  333. 

of    neck,    between    common    carotid   artery 
and  internal  jugular  vein,  560. 

of  orbit,  460. 

signs  and  symptoms  of,  333. 
Artery,  internal  carotid,  injury  of,  427. 

internal  mammary,  wounds  of,  629. 

middle  meningeal,    hemorrhage    in   circum- 
scribed  fractures  of  skull   from,  408. 
Arthralgia,  syphilitic,  171. 
Arthritis  deformans,  167. 

syphilitic,  171. 

temporo-maxillary  articulation  of,  482. 

tubercular,   159. 
Artificial  anus,  758. 
Artillery,  wounds  produced  by,  46. 
effects  of  canister  shell,  47. 
effects  of  shrapnel  shell,  46. 
Aseptic  healing  of  gunshot  wounds,  29. 
Aseptic  peritonitis,  731. 
Aseptic  wound  fever,  85. 

symptoms  of,  85. 
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Aspirating    needle^   introduction   of,   through 
abdominal  wall,  715. 

use  of,  83. 
in  diagnosis  of  acute  exudative  lesions  of 
joints,  174. 
Aspiration  of  air  into  veins,  48. 
Associated  lesions  of  hematomata,  387. 
Atheromatous  cyst  of  scalp,  400. 

subcutaneous,  564. 
Atheromatous  cysts  of  nipple,  673. 
Atheromatous  degeneration,  335. 
Atresia  of  external  ear,  502. 
Atrophic  rhinitis,  467. 
Atrophy,  acquired,  of  tongue,  484. 

in  tuberculous  osteomyelitis,  189. 

of  skull,  414. 
Auditory  cortex  of  brain,  420. 
Auscultation  in  diseases  of  pleura,  655. 
Axillary  abscess,  05. 

Bacteria,  causing  peritonitis,  706. 
in  surgical  infections,  60. 

Bacillus  aerogenes  capsulatus,  05. 

Bacillus  coli  communis,  63. 

Diplococcus  pneumonise,  64. 

Gonococcus,  64. 

Micrococcus  tetragenus,  characters  of,  62. 

Staphylococcus   cereus   flavus,  characters 
of,  61. 

Staphylococcus    pyogenes   albus,    charac- 
ters of,  61. 

Staphylococcus  pyogenes  aureus,  charac- 
ters of,  60. 

Staphylococcus  pyogenes  citreus,  charac- 
ters of,  61. 

Streptococcus  pyogenes,  characters  of,  61. 

Streptococci,  varieties  of,  62. 
occurrence  of,  in  conjunctiva,  69. 

in  endometrium,  71. 

in  milk  of  breast,  71. 

in  mouth,  69. 
in  normal  cervix,  71. 

in  throat,  69. 

in  tonsils,  69. 

in  vagina,  71. 
of  biliary  passages   (Welch),  70. 
of  intestine,  70. 
of  stomach   (Welch),  70. 
pathological     characters    of.    Bacillus    coli 
communis,  07. 

Bacillus  pyocyaneus,  67. 

Gonococcus,  68. 

Micrococcus  tetragenus,  68. 

Staphylococci,  67. 

Streptococcus,  67. 


Bacteria,  portals  of  entry  of,  in  pyogenic  io 
fections,  71. 

pus-producing,  varieties  of  diseases  causa 
by,  60. 

resistance  of  organism  to,  72. 

sources  of,  in  pyogenic  infections,  71. 

toxic  effects  of,  72. 
Bacillus    tuberculosis,    laboratory    identifiot 

tion  of,  147. 
Basal  ganglia,  421. 
Basedow's  disease,  569. 
Bedsore,  213. 
Bent  bone  fractures,  275. 
Bilateral  disturbance  of  knee-joints,  172. 
Biliary  passages,  bacteria  of   (Welch),  70. 
Birdshot  wounds  of  scalp,  391. 
Birth-mark,  235. 
Bites  of  insects,  22. 

characters  of,  23. 
Black  powder,  effects  of,  upon  skin,  34. 
fired  at  short  range,  33. 

effects  upon  linen,  39. 
Bladder,  villous  tumor  of,  254. 
Bleeding,  capillary,  49. 

intra-abdominal,  symptoms  of,  735. 

parenchymatous,  49. 
Blood  changes  after  hemorrhage  of  wouiuU 

50   (Ewing). 
Blood,  counting  red  cells  in,  55. 

estimation  of  red  cells  in,  52  (Ewing). 

histological  examination  of  (Ewing),  109. 

in  septic  processes,  103. 
Blood  cultures  in  septic  diseases,  89. 

method  of  procedure  in  making  of,  90. 
Blood  cyst  of  neck,  564. 

of  scalp,  403. 
Blood  supply  of  breast,  670. 
Blood-vessels,  inflammation  of,  334. 

injuries  to,  288,  296. 

of  brain,  injuries  of,  426. 

of  neck,  in  general,  wounds  of,  537. 

of  neck,  particular,  wounds  of,  538. 
Bone,  contusion  of,  result  in  periostitis  of,  187. 

dislocated,  fracture  of,  296. 

echinococcus  cyst  of,  269. 

lesions  of  hereditary*'  syphilis  of  bone,  192. 

malar,  fractures  of,  471. 

syphilis  of,  189. 

tuberculosis  of,  157. 
diagnosis  of,  1(>4. 
differential  diagnosis  of,  165. 
Bones,  cranial,  acute  inflammation  of,  412. 
acute  osteomyelitis  of,  412. 
syphilis  of,  413. 
tumors  of,  415. 
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Bones,  syphilis  of,  326. 
Bony  tumors,  233. 

Bowel,  distention  of,  in  diffuse  purulent  peri- 
tonitis, 714. 
paralysis  of,  in  diffuse  purulent  peritonitis, 
714. 
Brain,  abscess  of,  433. 

differential  diagnosis  of,  436. 
auditory  cortex  of,  420. 
bullets  in,  429. 

chronic  abscess  of,  diagnosis  of,  434. 
compression  of,  426. 
concussion  of,  424. 
contusion  of,  428. 

symptoms  of,  429. 
foreign  bodies  in,  429. 
general  cortex  and  frontal  lobes  of,  420. 
injuries  of,  424. 
laceration  of,  428. 
laceration  of,  symptoms  of,  429. 
latent  abscess  of,  diagnosis  of,  434. 
motor  area  of  cortex  of,  418. 
prolapse  through  wound  of,  430. 
sarcoma,  437. 

symptoms  of,  general,  438. 

local,  438. 
speech  areas  in,  420. 
tuberculous  disease  of,  437. 
tumors  of,  436. 

gumma,  437. 
visual  cortex  of,  420, 
wounds  of,  428. 
wounds  of,  symptoms  of,  429. 
Breast,  actinomycosis  of,  679. 
acute  inflammation  of,  673. 

diagnosis  of,  675. 

symptoms  of,  674. 
anatomical     and     physiological     considera- 
tions of  (after  Merkel),  668. 
blood  supply  of,  670. 
caked,  676. 

chronic  abscesses  of,  676. 
congenital  anomalies  of  breast,  671. 
diffuse  miliary  tuberculosis  of,  679. 
diseases  of,  672. 
•     hypertrophy  of,  680. 
inflammations  of,  673. 
injuries  of,  671. 
Ijrmphatics  of,  670. 
milk  of,  occurrence  of  bacteria  in,  71. 
nerves  of,  670. 
neuralgia  of,  680. 
tuberculosis  of,  diagnosis  of,  678. 
tubular  cancer  of,  685. 
tumors  of,  681. 


Breast,  tumors  of,  benign,  fibro-adenoma,  681. 
lipoma,  683. 
pure  myxoma,  683. 
cystosarcoma,  682. 
general  consideratioift,  statistics  of,  681. 

adenocarcinoma,  686. 
malignant,  acinous  cancer,  685. 
cancer,  clinical  course  and  diagnosis  of, 

686. 
carcinoma,  684. 
contraindications  to  operation,  690. 

practical  suggestions,  690. 
carcinoma  simplex,  685. 
colloid  cancer,  686. 
sarcoma,  683. 

scirrhous  carcinoma  of,  686. 
tumors  of  male,  690. 
Bronchiectasis,  662. 
symptoms  of,  662. 
Bronchocele,  572. 
differential  diagnosis  of,  575. 
laryngoscopic  examination  of,  576. 
symptoms  of,  574. 
Bullet  wound  of  stomach,  745. 
of  small  intestine,  745. 
topography  of,  29. 
Bullets,  effects  of  lodgment  of,  diagnosis  of, 
31. 
high-powered,  straight  path  of,  30. 
in  brain,  429. 

soft-nosed,  diagnosis  of,  wounds  of,  33. 
effects  of,  32. 
Burning  of  face,  448. 
Bums  of  esophagus,  543. 
of  first  degree,  symptoms  of,  211. 
of  larynx,  583. 
of  neck,  536. 
of  second  degree,  211. 
of  third  degree,  211. 
of  trachea,  583. 
Bursa,  268. 
tuberculosis  of,  156. 

Cachexia  strumipriva,  570. 
Caked  breast,  676. 
Callus,  weakness  of,  290. 
Cancer,  256. 

glandular,  259. 

of  breast,  clinical  course  and  diagnosis  of. 
686. 

of  the  tongue,  488. 
diagnosis  of,  490. 
Cancroid,  257. 
Cancrum  oris,  215. 
Capillary  bleeding,  49. 
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Caput  obstipum,  531. 

Caput  sucoedaneum,  387. 

Carbolic  acid,  eschars  produced  by,  750. 

Carbuncle,  74. 

constitutional  symptoms  of,  397. 

of  face,  449. 

of  scalp,  397. 
Carcinoma,  255. 

acinous  (Billroth),  259. 

cylinder-celled,  259. 

degenerative  changes  in,  256. 

gelatinosuni,  261. 

medullary,  261. 

of  breast,  684. 
contraindications  to  operation  upon,  690. 
practical  suggestions  on,  690. 

of  jaws,  477. 

of  larynx,  500,  592. 

of  lower  part  of  pharynx,  499. 

of  lung,  663. 

of  neck,  568. 

of  salivary  glands,  527. 
soft  cellular  form  of,  528. 

of  scalp,  402. 

of  thoracic  wall,  654. 

of  thyroid  gland,  578. 

of  umbilicus,  704. 

scirrhus,  261. 

simplex,  260. 
of  breast,  685. 
Carotid  artery  of  neck,  common  aneurisms  of, 
558. 

internal,  aneurisms  of,  558. 

external,  aneurisms  of,  558. 
Caseation  of  gland  tissue  of  neck,  55.'). 
Catarrhal  inflammation  of  mucous  membrane 
of  mouth,  483. 

of  esophagus,  acute,  611. 
chnmic,  Gil. 
Catarrhal  stomatitis,  483. 
Catarrhal   tonsilitis.  402. 
Catheteriziition  of  Eustachian  tulje,  510. 

first  method  of,  510. 

second  method  of,  510. 
Canst  if  alkalies.  escliai*s  produced  by,  750. 
Caustics,  symptoms  produced    by  swallowing, 

7r>b. 

Cauterizations  of  esophagus  by  corrosive  li<j- 

uids,  Oil. 
Cavernous   angioma.  23.">. 

of  tongue,  4S7. 
Cavernous  lympliangionia,  237. 

of  tongue,  487. 
Ceplialhematomata  of  new-born.  388. 
Cephalocele,  440. 


Cephaloeele,  diagnosis  of,  442. 

varieties  of,  441. 
Cerebellum,  421. 

abscesses  in,  435. 
Cerebral  localization  (Starr),  417. 
Cerebral  shock,  424. 
Cerebration    in    diffuse    purulent    peritonitis, 

711. 
Cervical   lymph  glands   of   neck,   syphilis  of, 

656. 
Cervical  ribs,  531. 

symptoms  of,  531. 
Cer>'ix,  normal,  occurrence  of  bacteria  in,  71. 
Chancre,  310. 

ectbymatous,  312. 

extra -genital,  313. 

diagnosis  in  early  stages  of,  317. 

hard,  308,  310. 

Hunterian,  308,  310. 

infecting,  310. 

multiplicity  of,  313. 

of  finger,  318. 

of  scalp,  398. 

of  tongue,  485. 

of  vulva,  313. 

soft,  314. 
Chancres,  genital,  in  women,  diagnosis  of,  317. 
Chancres  of  nipple,  317. 

of  tonsil,  317. 
Chancroid,  314. 
Chancroidal  bubo.  315. 
Charcot's  joint,  168. 

Chipault's  methotl  of  cranio-cerebral  localiza- 
tion, 425. 
Cldoroma,  251. 
Cholesteatoma,  267. 
Chondroma,  231. 

of  larynx,  591. 

of  neck,  567. 
Chronic  cystic  mastitis,  677. 

clinical  characters  of,  677. 
Chronic    exudative    peritonitis    (Vierordt,   A. 

Frilnkel,  I^nnander).  727. 
Chronic  interstitial  inflammation  of  submax- 
illary gland,  522. 
Chronic  mastitis,  676. 
Chronic  mediastinitis,  665. 
Chronic  middle-ear  disease,  diagnosis  of.  514. 
Chronic  peritonitis,  727. 

with  production  of  adhesions,  727. 
symptoms  of,  728. 
Chylothorax,  6.58. 

Cicatricial  strictures  of  esophagus.  613. 
Circumference  of  bone,  displacement  of.  293. 
Circumscribed  aneurism,  330. 


INDEX   OF   SUBJECTS 


783 


Circumscribed  fractures  of  skull,  405. 
Circumscribed  osteomyelitis,  187. 
Circumscribed  phlegmons,  76. 
Cirsoid  aneurism,  236. 
Claudication,  intermittent,  205. 
Clavicle,  acute  osteomyelitis  of,  650. 
Clavus,  253. 
Cleft  palate,  455,  490. 
Cold  abscess,  162. 
of  joints,   164. 
of  thoracic  wall,  649. 
Colic,  intestinal,  716. 

nephritic,  716. 
CN)lloid  cancer,  261. 

of  breast,  686. 
Colloid  goiter,  577. 
Coma  411. 

Combinations  of  sapremia  with  septic,  sapro- 
phytic, and  pyogenic  infection,  92. 
Comedones,  457. 
Commotio  cerebri,  424. 
Commotio  thoracica,  628. 

Complications     following     abdominal     opera- 
tions, diagnosis  of,  762. 
hemorrhage  from  alimentary  canal  in,  763. 
infection  of  external  wound  in,  765. 
intestinal  obstruction,  768. 
peritonitis.  766. 
localized,  767. 
pneumonia,  767. 
pulse  in,  76.5. 
retention  of  urine,  764. 
shock,  762. 

symptoms  referable  to  intestine,  764. 
temperature  in,  764. 
thrombosis  and  embolism,  767. 
Compression  of  brain,  426. 
Concussion  of  brain,  424. 

of  thorax,  628. 
Condylomata,  flat,  320. 

Congenital  abnormalities  of  external  ear,  446. 
Congenital  anomalies  of  breast,  671. 
of  umbilicus,  701. 
of  iirachus,  702. 
Congenital  cavernous  angioma  of  thorax,  652. 
Congenital  cystic  hygroma  of  neck,  .'>6.3. 
Congenital  cystic  lymphangioma  of  neck,  563. 
Congenital  defects,  cysts  due  to,  265. 
of  esophagus,  602. 
of  external  ear,  501. 
of  face,  445. 
rare,  446. 
of  larynx,  583. 
of  the   neck.  529. 
of  nose,  463. 


Congenital  deformities  of  floor  of  mouth,  484. 

of  muscles  of  thorax,  623. 

of  ribs,  622. 

of  sternum,  622. 

of  thorax,  622. 
acquired,  623. 

of  tongue,  484. 
(Congenital  dislocations,  300. 
Congenital  flstulse  of  neck,  529. 

arising    from    imperfect    closure    of    second 
branchial  cleft,  529. 

arising  from  thyreoglossal  duct,  530. 
Congenital  lymphangiectasis,  237. 
Congenital   shortening  of  frenum   of  tongue, 

484. 
Congenital  stricture  of  esophagus,  612. 
Congeni tally  Assured  tongue,  484. 
Conjunctiva,  occurrence  of  bacteria  in,  69. 
Contused  wounds,  absence  of  hemorrhage  in,  6. 

examination  of,  6. 

gangrene  in,  7. 

of  abdominal  wall,  694. 

of  scalp,  390. 

shape  of,  7. 
Contusion  in  subcutaneous  wounds  of  scalp, 

signs  of,  386. 
C*ontusion  of  bone  in  periostitis,  result  of,  187. 
Contusion  of  brain,  428. 

symptoms  of,  429. 
Contusion  of  wall  of  gut,  delayed  perforation 

from,  741. 
Contusions  of  abdominal  wall,  692. 

shock  after,  692. 
Contusions  of  thorax,  625. 
Corrosive  sublimate,  eschars  produced  by,  750. 
(^oryza,  acute,  467. 
Costal  cartilages,  fracture  of,  647. 
Cranial  bones,  acute  inflammation  of,  412. 

syphilis  of,  413. 

syphilitic  periostitis  of,  413. 

tumors  of,  415. 
Cranial  cavity,  arteries  in,  427. 
Cranial  ner\'e  nuclei,  420. 
Cranial  nerves,  afl'ections  of  fifth  and  seventh 
pairs  of,  461. 

injuries  of  fifth  pair  of,  428. 

neuralgia  of  fifth  pair  of,  461. 

within  skull,  injuries  of,  427. 
Cranio-cerebral    topography,  421. 
Crepitus,  283,  290. 
Cretinism  of  thyroid  gland,  570. 
Crushing.  294. 
Cryptogenic   pyemia.  117. 
Cultures,   identification   of  actinomycosis   by 
(Wright),  141. 
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Cutis  pendula,  453. 
Cyanosis,  regional,  214. 
Cylindroma,  249. 

Cyst,  atheromatous,  of  scalp,  400. 
dermoid,  of  scalp,  400. 
follicular,  204. 
hydatid,  268. 
mucous,  204. 
retention,  2G5. 
sebaceous,  of  scalp,  400. 
Cystadenoma  mammal,  077. 
Cystic  dilatation  of  salivary   ducts,  523. 
Cystic  lymphangioma,  238. 
of  face,  455. 
of  tongue,  487. 
Cystic  thyroid,  577. 
Cystic  tumors,  202. 
of  tongue,  488. 
ranula,  488. 
Cysticercus  cellulosse,  270. 
Cystosarcoma  of  breast,  682. 
Cystosarcoma-proliferum,  682. 
Cystosarcoma  phyllodes,  682. 
Cysts,  arising  from  thyreoglossal  duct,  563. 
atheromatous,  of  areola,  673. 

of  nipple,  673. 
dermoid,  266. 

due  to  congenital  defects,  265. 
due  to  true  tumor  formation,  263. 
echinococcus,  268,  274. 
of  abdominal  wall,  700. 
of  bone,  269. 
of  neck,  565. 
of  lung,  663. 
of  pleura,  659. 
of  thoracic  wall,  654. 
of  thyroid  gland,  571. 
implantation,  265. 
of  salivary  glands,  524. 
of  second  cleft  of  iieck,  563. 
of  Stcno's  duct,  523. 
parasitic,  268. 
retention,  263. 

Deafness,  following  an  injury  to  the  ear,  505. 
Decubitus.  213. 
Deformities  of  thorax,  622. 
Deformity,  278. 

dislocations  by,  302. 
Degenerative  processes  in  carcinomata,  256. 
Delirium  tremens,  217,  286. 
Depressed  fractures  of  skull,  406. 
Depressed  nipples.  672. 
Depressions  of  bone,  275. 
Dermoid  cysts,  266. 


Dermoid  cysts  of  face,  467. 
of  scalp,  401. 
of  tongue,  488. 
Dermoid  patches,  266. 
Dermoid  tumors  of  abdominal  wall,  698. 
Dermoids,  ovarian,  266. 
sequestration,  266. 
tubulo,  266. 
Destruction,  dislocations  by,  301. 
Diabetic  gangrene,  203. 

varieties  of,  204. 
Diaphragm,  gunshot  wounds  of,  737. 

injuries  of,  643. 
Diastasis,  295. 

Diffuse  inflammation  of  external  ear,  5aT 
DifTuse  purulent  {>eritonitis,  anorexia  in.  711. 
cerebration  in,  711. 
distention  of  bowel  in,  714. 
general  and  local  symptoms  of,  710. 
hiccough   in,  714. 
leucocytosis  in,  711. 
meteorism  in,  714. 
pain  in,  712. 
palpation  in,  712. 
paralysis  of  bowel  in,  714. 
point  pressure  in,  713. 
pulse  in,  710. 
temperature  in,  710. 
tenderness  in,  712. 
tympanites  in,  714. 
urine  in,  711. 
vomiting  in,  713. 
DifTuse  septic  phlegmon,  77. 
Dilatation  of  veins  in  acute  osteomyelitis,  ls6. 
Dilatations  of  esophagus,  617. 
Diphtheria,  493. 

of  nasal  mucous  membrane,  468. 
Direct  inspection  of  external  ear,  506. 
Direct  longitudinal   separation   of  lM>n<><.  204. 
Diseases  caused  by  pus-pr<Klucing  bacteria,  60. 
Dislocated  bone,  fracture  of,  29Q. 
Dislocations,  294. 
by  deformity,  302. 
by  destruction,  301. 
by  direct  violence,  295. 
by  distention,  301. 
by  indirect  violence,  296. 
by  muscular  action,  296. 
complete,  295. 
complicated,  295. 
complications  attending.  296. 
compound,  295,  297. 
congenital,  300. 
diagnosis  of,  297. 
differential  diagnosis  of,  298. 
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Dislocations,  history  of,  298. 

inspection  of,  298. 

loss  of  function  in^  300. 

of  lower  jaw,  472. 

bilateral,  signs  and  symptoms  of,  472. 

of  ribs,  647. 

from  cartilages,  647. 

of  sternum,  645. 

of  thorax,  643. 

pain  in,  300. 

palpation  in,  299. 

partial,  295. 

pathological,  301. 

recurrent  or  habitual,  296. 

spontaneous,  301. 

subjective  symptoms  of,  300. 

total,  295. 

traumatic,   295. 

differential   diagnosis  of,  300. 
Displacements,  292. 

angular.  293. 

lateral,  293. 

of  circumference  of  bone,  293. 

of  long  axis  of  bone,  293. 

rotary,  293. 

transverse,  293. 
Dissecting  aneurism,  329. 
Distention,  dislocations  by,  301. 

of  bowel  in  diffuse  purulent  peritonitis,  714. 
Distortion,  295. 

Disturbances  of  nutrition,  291. 
Diverticula,  267. 

of  esophagus,  617. 
deep-seate<l,  619. 

of  upper  portion  of  esophagus,  pulsion,  618. 
Division  of  phrenic  nerve,  542. 

of  spinal  accessory  nerve,  542. 
Dog-nose.  446. 
Dry  senile  gangrene,  205. 
Duodenum,  injuries  of,  743. 
Du<xlenal  fistula,  762. 
Dura  mater,  inflammation  of,  430. 
venous  sinuses,  431. 

sarcomata  from,  415. 
Dyspnea,  fatal,  243. 

P"ar,  abscess  in  soft  parts  of,  517. 
deafness  following  injury  to,  505. 
examination  of,  506. 
external,  accumulated  cerumen  in,  504. 

atresia  of,  502. 

congenital  abnormalities  of,  446. 

congenital  defects  of,  501. 

diffuse  inflammation  of,  503. 

direct  inspection  of,  506. 
51 


Ear,   external,    foreign   bodies   in,    504. 
furuncle  of,  503. 
injuries  of,  501. 
keloid  of,  502. 

perichondritis  of  cartilages  of,  502. 
tumors  of,  502. 
wounds  of,  503. 
insane,  502. 

inspection   through  speculum   of   canal   of, 
506. 
of  tympanic  membrane  of,  506. 
leptomeningitis  of,  517. 
middle,  acute  suppurative  inflammation  of, 
512. 
chronic  inflammation  of,  513. 

course  of  disease,  515. 
tuberculosis  of,  516. 
Valsalva's  method  of  inflating,  612. 
tests  of  bony  conduction  of,  508. 
Rinne's  test,  509. 
Weber's  test,  609. 
wax  in,  507. 

wax  in  external  auditory  canal  of,  504. 
Eardrum,  normal,  507. 
Ecchymosis,  279. 
color  changes  in,  3. 
palpation  in,  280. 
Echinococcus  cysts,  268,  274. 
of  abdominal  wall,  700. 
of  bone,  209. 
of  neck,  565. 
of  lung,  663. 
of  pleura,  659. 
of  thoracic  wall,  654. 
of  thyroid  gland,  571. 
Ecthyma  tons  chancre,  312. 
Eczema  of  areola,  672. 
of  nipple,  672. 
of  scalp,  396. 
Edema  laryngis,  588. 
Edema,  malignant,  65,  202. 
Edematous  tumor  in  new-bom,  387. 
Effusion,  into  knee-joint,  signs  of,  160. 
into  pericardium,  667. 

signs  and  symptoms  of,  667. 
Emaciation     and    weakness    in    stricture    of 

esophagus,  616. 
Embolism,  336. 

following  abdominal  operations,  767. 
of  lungs,  287. 

signs  and  symptoms  of,  337. 
Emphysema  of  loose  tissues  of  orbit,  460. 
Emphysematous  gangrene,  202. 
Empyema  of  antrum,  476. 
of  frontal  sinus,  443. 
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£mpyema  of  pleura,  056. 
putrid,  657. 

of  scalp,  398. 
Encephalocele,  440. 
Enchondroma,  231. 

of  jaws,  477. 

of  ribs,  653. 

of  scalp,  404. 

of  sternum,  653. 
Endometrium,  occurrence  of  bacteria  in,  71. 
Endothelioma,  249. 

of  scalp,  404. 
Endothelio-sarcoma,  249. 
Enostoais,  233. 
Epidemic  parotitis,  521. 
Epilepsy,  439. 

Jacksonian,  439. 
Epiphysis,  separation  of,  181,  276. 
Epistaxis,  466. 

Epithelial  growth  of  abdominal  wall,  700. 
Epithelial  tumors,  252. 

of  face,  456. 
Epithelioma,      differences     of      extra-genital 
chancres  from,  317. 

infiltrating  form  of,  258. 

of  jaws,  478. 

of  lower  part  of  pharynx,  499. 

superficial  form  of,  257. 

ulcerating,  of  scalp,  398. 
Erysipelas  gangrenosum,  122. 
Erysipelas,  head  symptoms  accompanying,  395. 

of  mucous  membrane  of  mouth,  484. 

of  scalp,  394. 

of  throat,  496. 

of  wounds,  120. 

complications  of,  122. 
constitutional  symptoms  of,  121. 
onset  of  the  disease,  120. 

phlegmonous,   182. 
Erysipelas  phlegmonosum,  122. 
Erysipeloid,  synonyms  of,  143. 
Erythromelalgia,  205. 
Eschars  produced  by  arsenious  acid,  750. 
Eschars  produced  by  carbolic  acid,  750. 

by  caustic  alkalies,  750. 

by  corrosive  sublimate,  750. 

by  hydrochloric  acid,  750. 

by  nitric  acid,  750. 

by  oxalic  acid,  750. 

by  sulphuric  acid,  750. 
Esophageal  fistula,  607. 
Esophagus,  bums  of,  543. 

catarrhal  inflammations  of,  acute,  611. 
chronic,  611. 

cicatricial  strictures  of,  613. 


Esophagus,  congenital  defects  of,  602. 
congenital  stricture  of,  612. 
dilatations  of,  617. 
diseases  of,  611. 
diverticula  of,  617. 

deep-seated,  619. 
foreign  bodies  in,  608. 

diagnosis  of,  610. 
injuries  of,  603. 
methods  of  examining,  596. 

auscultation,  599. 

direct  inspection,  esophagoscopy,  599. 

palpation,  598. 

percussion,  599. 

with  bougies,  596. 

X-ray  examination,  601. 
methods  of  introducing  flexible  instruments 

into,  598. 
new  growths  in,  620. 
peptic  ulcer  of,  612. 
perforations  of,  605. 
polypoid  growth  in,  620. 
pulsion  diverticula  of  upper  portion  of,  618. 
relations  of,  595. 
ruptures  of,  005. 
spasmodic  strictures  of,  612,  613. 

nervous  origin  of,  614. 
spontaneous  rupture  of,  605. 
stricture  of,  612. 

diagnosis  of,  614. 

diiferential    diagnosis  between   cicatricial 
and  malignant,  615. 

due  to  malignant  growths,  612. 

emaciation  and  weakness  in,  616. 

pain  in,  616. 

physical  examination  in,  616. 

symptoms  of,  613. 
syphilitic  ulceration  of,  612. 
topography  of,  595. 
traction,  diverticula  of,  620. 
tubercular  ulceration  of,  612. 
wounds  of,  543. 
Rstimation  of  red  cells  in  blood    (Ewing),  ^2. 
Ethmoid  cells,  fractures  through,  411. 
Eustachian  tube,  catheterization  of,  510. 

first  method  of,  510. 

second  method  of,  510. 
Politzer's  method  of  testing,  511. 
Examination,  in  stricture  of  esophagus,  phjs- 
cal,  616. 
of  contused  wounds,  6. 
of  ear,  606. 
of  hematomata,  387. 
of  lacerated  wounds,  5. 
of  larynx,  580. 
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Examination  of  trachea,  580. 

of  wounds  in  diagnosis,  392. 
Exophthalmic  goiter,  560. 

signs  and  symptoms  of«  569. 
nervous,  569. 
Exostosis,  233. 

bursata,  234. 
Expansile  pulsation,  330. 
Explosions,  injuries  caused  by,  390. 
Explosive  effect  of  gunshot,  28. 
Extra-genital  chancre,  313. 

differences  of,  from  epithelioma,  317. 

Face,  acne  rosacea  of,  455. 

actinomycosis  of.     See  Actinomycosis. 

clinical  diagnosis  of,  139. 
adenoma  of  sweat  glands  of,  457. 
angiomata  of,  4r)5. 
anthrax  of,  450. 
burning  of,  448. 
carbuncle  of,  449. 
carcinoma  of,  457. 

deep  or  infiltrating  form  of,  459. 
congenital  defects  of,  445. 

rare,  446. 
cystic  lymphangioma  of,  455. 
dermoid  cysts  of,  457. 
diseases  of,  449. 
epithelial  tumors  of,  456. 
erysipelas  of.     See  Erysipelas, 
fibroma  molluscum  of,  453. 
fibroma  of,  453. 

soft,  453. 
freezing  of,  449. 
furuncle  of,  449. 
glanders  of,  450. 
gummata  of,  4.52. 
gunshot  wounds  of,  447. 

dangers  of,  447. 
horns  of,  456. 
injuries  of,  447. 
keloid  of,  453. 
lipoma  of,  453. 
lupus  of.     See  Lupus, 
lymphangioma  of,  454. 
macrocheilia,  4.54. 
noma  of.     See  Noma, 
sarcoma  of,  454. 
sebaceous  cysts  of,  456. 
syphilis  of,  451. 

secondary  lesions  of,  451. 

tertiary  lesions  of,  452. 
tetanus  of.  448. 
tumors  of,  453. 
wounds  of,  447. 


Facial  muscles,  paralysis  of,  463. 
Facial  nerve,  injuries  of,  428. 

paralysis  and  spasm  of,  462. 
symptoms  of,  462. 
False  neuroma,  230. 
Farcy  buds,  145. 
Fat  embolism,  287. 
Fatty  tumor,  227. 
Faulty  union,  291. 
Fecal  fistula,  759. 
Fetal  rachitis,  193. 
Fibro-adenoma,  254. 

of  breast,  681. 
Fibroma,  228. 

molluscum,  229. 
of  face,  453. 

nasopharyngeal,  498. 

of  abdominal  wall,  698. 

of  face,  4.53. 
soft,   453. 

of  larynx,  591. 

of  neck,  566. 

of  salivary  glands,  524. 

of  scalp,  402. 

periosteal,  231. 
Fibro-sarcoma,  248. 

of  jaws,  477. 

of  salivary  glands,  524. 
Fibrous  goiter,  577. 
Fibrous  polypus,  498. 
Fibrous  tumor,  228. 

of  nasopharynx,  498. 
Fibrous  union,  291. 

Fifth  pair  of  cranial  nerves,  injuries  of,  428. 
Fifth  and  seventh  pairs  of  cranial  nerves,  af- 
fections of,  461. 
Fighter's  ear,  502. 
Finger,  chancre  of,  318. 
Fissure  of  Rolando,  421. 

of  Sylvius,  422. 

parieto-occipital,  422. 
Fissured  fractures  of   skull   with   generalized 
brain  injury,  409. 

symptoms  of,  410. 
Fissures,  275. 

localization  of,  in  brain,  422. 

of  skull,  405. 
Fistula,  duodenal,  762. 

esophageal,  607. 

fecal,  759. 

gastric,  755. 

of  larynx,  590. 

of  trachea,  590. 

omphalomesenteric,   701. 

salivary,  618. 
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Fistule,  arising  from  imperfect  closure  of  sec- 
ond branchial  cleft,  diagnosis  of,  529. 
between  intestine  and  urinary  tract,  7G1. 
intestinal,  75G. 
internal,  760. 

symptoms  of,  761. 
external,  756. 
Fixation   of  pelvic  structures  in   pelvic  peri- 
tonitis, 722. 
Flanks,  suppuration  in,  697. 
Flat  condylomata,  320. 
Fluctuation  in  acute  abscess,  82. 
Foci  of  suppuration,  localized,  diagnosis  of, 

79. 
Follicular  tonsillitis,  492. 
Foot,  madura,  142. 

Foreign  bodies  in  abdominal  wall,  694. 
in  air  passages,  583. 

diagnosis  of,  586. 
in  brain,  429. 
in  cavity  of  nose,  469. 
in  esophagus,  608. 

diagnosis  of,  610. 
in  external  ear,  504. 
in  heart,  641. 

in  intestine,  diagnosis  of,  754. 
in  intestine  below  stomach,  753. 
in  mouth,  491. 
in  orbit,  460. 
in  pharynx,  491. 
in  salivary  ducts,  519. 

diagnosis  of,  519. 
in  stomach,  750. 

localization  of,  in  punctured  wounds,  10. 
Fractures,    active   or   determining   causes    of, 
272. 
bent  bone,  275. 
causation  of,  272. 
circumscribed,  of  skull,  405. 
complete,  275. 
complications  of,  286. 
compound,  276. 
course  of,  286. 
depressed,  of  skull,  406. 
due  to  direct  violence,  272. 
to  external  violence,  272. 
to  indirect  violence,  273. 
to  muscular  action,  273. 
fissured,  of  skull,  with  generalized  brain  in- 
jury, 409. 

symptoms  of,  410. 
green-stick,  275. 
gunshot,  277. 

of  skull,  408. 
incomplete,  275. 


Fractures,  intrapartum,  274. 

intra-uterine,  274. 

multiple,  276. 

objective  signs  of,  277. 

of  alveolar  border,  471. 

of  bones  of  nose,  463. 

of  cartilages  of  trachea,  536. 

of  costal  cartilages,  647. 

of  dislocated  bone,  296. 

of  hyoid  bone,  535. 

of  larynx,  535. 
signs  of,  535. 
Fractures  of  lower  jaw,  471. 

of  malar  bone,  471. 

of  ribs  and  cartilages,  645. 
diagnosis  of,  646. 

of  sternum,  643. 
diagnosis  of,  644. 

of  thorax,  643. 

of  upper  jaw,  470. 

of  zygomatic  process,  471. 

pathological,  273. 

period  requiro<l  for  union  of,  291. 

predisi)osing  causes  of,  272. 

spontaneous,  180,  273. 

subjective  symptoms  of,  280. 

through  ethmoid  cells,  411. 

through  frontal  sinus,  411. 

through  mastoid  cells,  411. 

varieties  of,  274. 
Freezing  of  face,  449. 
Frontal  lobes  of  brain,  420. 
Frontal   sinus,   acute   catarrhal    inflammation 
of,  443. 

diseases  of,  442. 

empyema  of,  443. 

fractures  through,  411. 

injuries  of,  442. 

tumors  of,  443. 
Function,  loss  of,  28.5. 

in  acute  osteomyelitis,  180. 
Fungus  cerebri,  430. 
Funmcle,  74. 

of  external  ear,  503. 

of  face,  449. 

of  scalp,  396. 

Oangrene,  288. 

acute  emphysematous,  produced  by  Bacilluft 

aerogenes  ca|)sulatus,  95. 
causation  of,  199. 
course  of,  200. 
diabetic,  203. 

varieties  of,  204. 
dry  senile,  205. 
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Gangrene  due  to  arteriosclerosis  in  early  mid- 
dle life,  205. 

emphysematous,  202. 

Foudroyante,  202. 

from  embolism  of  main  artery  of  a  limb, 
205. 

from  escharoties,  208. 

from  injuries  and  diseases  of  nervous  sys- 
tem, 212. 

from   thrombosis  of  main  artery  of   limb, 
205. 

hospital,  216. 

diphtheritic  form  of,  217. 
pulpy  form  of,  217. 
ulcerating  form  of,  217. 

in  contused  wounds,  7. 

moist,  201. 

of  lung,  060. 
constitutional  symptoms  of,  661. 

of  soft  parts,  199. 

of  umbilicus,  215. 

of  vulva,  215. 

presenile,  205. 

symmetrical,  215. 

symptoms  of,  200. 

traumatic,  201. 
(Gangrenous  appendicitis,  99. 
(langrenous  stomatitis.    See  Noma. 
Gastric  fistula,  755. 
Gastro-enteritis,  acute,  716. 
General  cortex  of  brain,  420. 
Genital  chancres  in  women,  diagnosis  of,  317. 
Giemsa  stain,  305. 
Gingivitis,  473. 

causes  of,  474. 
Glanders,  diagnosis  of,  144. 

in  man,  145. 
acute,  146. 
chronic,  146. 
modes  of  infection  of,  146. 

in  horse,  symptoms  of   (Youatt),  145. 

of  face,  450. 

synonyms  of,  144. 
Glandular  cancer  (Billroth),  259. 
Glioma,  238. 
Goiter,  572. 

colloid,  577. 

differential  diagnosis  of,  575. 

fibrous,  577. 

laryngoscopic  examination  of,  576. 

symptoms  of,  574. 
Gonorrhea  of  cavity  of  nose,  468. 
Gonorrheal    peritonitis,   719. 
Gonorrheal  rheumatism,  173. 
Gout,  176. 


Granuloma  of  jaws,  477. 

Graves's  disease,  569. 

Green-stick  fractures,  275. 

Gruber  specula,  506. 

Gullet,  phlegmonous  inflammation  of,  611. 

symptoms  of,  611. 
Gummata,  323. 

of  brain,  437. 

of  face,  452. 

of  mamma,  680. 

of  mucous  membrane  of  mouth,  484. 

of  scalp,  398. 

of  skin,  324. 

ulcerating,  324. 
Gummatous  periostitis,  413. 
(lums,  inflammation  of,  473. 
Gunshot,  effects  of  lodgment  of,  31. 

effects  of,  upon  various  tissues,  27. 

explosive  effect  of,  28. 
Gunshot  fractures,  277. 

of  skull,  408. 
Gunshot  wounds,  23. 

aseptic  healing  of,  29. 

hemorrhage  in,  29. 

of  abdomen,  735,  737. 

of  abdominal  wall,  694. 

of  diaphragm,  737. 

of  face,  447. 
dangers  of,  447. 

of  heart,  640. 
diagnosis  of,  640. 

of  intestine,  737. 

of  kidney,  737. 

of  lung,  634,  636,  737. 

of  mouth,  dangers  of,  447. 

of  neck,  537,  604. 

of  pleura,  737. 

of  scalp,  391. 

of  wall  of  thorax,  629. 

produced  by  aut^imatic  pistols,  33. 
Gut,  rupture  of,  744. 

Hard  chancre,  308. 

Hard  papilloma,  252. 

Hard   sore,  310. 

Harelip,  445. 

Heart,  foreign  bodies  in,  641. 

gunshot  wounds  of,  640. 
diagnosis  of,  640. 

septic  infections  of,  102. 

wounds  of,  640. 
penetrating,  037. 
Heat  in  acute  abscess,  80. 
Hemangiomata  of  thoracic  wall,  652. 
Hemarthros  in  hemophilia,  172. 
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Hematoeytometer,  53. 

directions  for  using,  54. 
Hematogenous  infection  of  wounds,  1. 
Hematoma,  arterial,  10,  329. 
symptoms  of,  10. 

associated  lesions  of,  387. 

examination  of,  387. 

primary  aneurismal,  329. 

secondary  aneurismal,  329. 
Hemophilia,  49. 

hemarthros  in,  172. 

symptoms  of,  49. 
Hemorrhage,   from   alimentary   canal,   follow- 
ing abdominal   operations,   763. 

from   middle    meningeal    artery   in   circum- 
scribed fractures  of  skull,  408. 

in  contused  wounds,  absence  of,  6. 

in  gunshot  wounds,  29. 

intracranial,  between  dura  and  pia,  427. 

of  wounds,  47. 
blood  changes  after   (Ewing),  50. 
from  arteries,  47. 
from  veins,  48. 

severe,  certain  effects  of,  51. 
Hemothorax,  658. 
Hernia  cerebri,   440. 

diagnosis  of,  442. 

varieties  of,  441. 
Hernia  of  lung,  624. 
Herpes,  315. 

of  throat,  493. 

of  tonsils,  493. 
Hiccough  in  diffuse  purulent  peritonitis,  714. 
High-powered  bullets,  straight  path  of,  30. 
Histological   examination  of   blood    (Ewing), 

109. 
History  of  accident,  286. 

of  dislocations,  298. 

of  patient,  286. 
Hodgkin's  disease,  240. 

differential  diagnosis  of,  243. 
Horns  of  face,  456. 
Hospital  gangrene,  216. 
diphtheritic  form  of,  217. 

pulpy  form  of,  217. 

ulcerating  form  of,  217. 
Hunterian  chancre,  303,  310. 
Hydatid  cyst,  268. 
Hydrencophalocelc,  440. 
Hydroceles,  267. 
Hydrocoplialus,  429. 

acquired,  430. 

congenital,  439. 

localized,  439. 

of  ventricles,  440. 


Hydrochloric  acid,  eschars  produced  by,  750. 
Hydrops  of  antrum,  476. 

of  joints,  intermittent,  170. 
Hydrops  tuberculosis  fibrinosum,  163. 
Hydrothorax,  658. 
Hyoid  bone,  fracture  of,  535. 
Hyperplasia,  inflammatory,  of  lymph  nodes  of 
neck,  551. 

of  cervical  lymph  nodes  of  neck,  551. 
Hyperplastic   form   of  tuberculosis   of  l}Tnph 

glands  of  neck,  554. 
Hyperplastic  inflammation  of  glands  of  neck, 

555. 
Hypertrophic  rhinitis,  467. 
Hypertrophy  of  breast,  680. 

of  skull,  414. 

of  tonsils,  495. 
Hypoglossal  nerve,  wounds  of,  542. 
Hysterical  joints,  167. 

Identification    of    actinomycosis    by    cultures 

(Wright),  141. 
Ileum,  injuries  of,  743. 
Incised  wounds  of  scalp,  390. 
Induction  coils,  advantages  of,  340. 
Impaction,  294. 

Imperfect  ossification  of  skull,  414. 
Implantation  cysts,  265. 
Infection  and   inflammation  of  so-called  lin- 
gual tonsil,  486. 
Infection,  glanders,  in  man,  modes  of,  146. 
mixed,  of  tuberculosis  of  joints,  162. 
with    streptococci    and   saprophytic    bac- 
teria, 78. 
of    external    wound    following    abdominal 

operations,  765. 
of  penetrating  wounds  of  lung,  635. 

of  pleura,  633. 
of  umbilicus,  703. 

pyemia,  of  wounds,  methods  of,  114. 
secondary  tubercular,  151. 
septic,  local  signs  of,  93. 
of  alimentary  canal,  101. 
of  heart,  102. 
of  kidney,  102. 
of  liver,  102. 
of  lungs,  102. 
of  nervous  system,  102. 
of  skin,  102. 
of  spleen,  102. 

special  groups  of  symptoms  in,  101. 
with  syphilis,  310. 
Inflammation,  acute,  of  arteries,  334. 
acute,  of   breast,   673. 
diagnosis  of,  675. 
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Inflammation^  acute,  of  breast,  symptoms  of, 
674. 
of  cranial  bones,  412. 
of  esophagus,  611. 
of  nasal  membrane,  467. 
of  periosteum,  412. 
of  thyroid  gland,  571. 
acute  catarrhal,  of  frontal  sinus,  443. 
acute  phlegmonous,  of  soft  parts  of  thorax, 

648. 
acute  suppurative,  of  middle  ear,  512. 
of  pia  mater,  432. 
of  submaxillary  gland,  522. 
catarrhal,  of  mucous  membrane  of  mouth, 

483. 
chronic,  of  arteries,  335. 
of  middle  ear,  513. 

course  of  disease,  515. 
of  neck,  551. 
of  salivary  glands,  520. 
of  tongue,  485. 
of  tonsils,  495. 
chronic  interstitial,  of  submaxillary  gland, 

522. 
diffuse,  of  external  ear,  503. 
hyperplastic,  of  glands  of  neck,  555. 
of  abdominal  wall,  695. 

deep-seated,  of,  695. 
of  blood-vessels,  334. 
of  breast,  673. 
of  dura  mater,  430. 
of  gums,  473. 
of  parotid  gland,  521. 
of  venous  sinuses  of  dura  mater,  431. 
phlegmonous,  76,  182. 
constitutional  symptoms  of,  76. 
of  gullet,  611. 

symptoms  of,  611. 
septic,  of  portal  vein,  99. 
tubercular,  of  skull,  412. 
of  thyroid  gland,  571. 
tuberculous,  of  salivary  glands,  523. 
Inflammatory  closure  of  jaws,  482. 
Inflammatory  diseases  of  larynx,  587. 
Inflammatory  eflTusions  in  diseases  of  pleura, 

156. 
Inflammatory    hyperplasia    of    lymph    nodes, 

551. 
Inflammatory  processes  of  neck,  543. 

of  umbilicus  in  infants  and  adults,  703. 
Innominate  artery  of  neck,  aneurisms  of,  558. 
Insane  ear,  502. 
Inspection  of  canal  of  ear  through  speculum, 

506. 
Inspection  of  dislocations,  298. 


Inspection    of    tympanic    membrane    of    ear 

through  speculum,  506. 
Intercostal  arteries,  wounds  of,  630. 
Intercostal   neuralgias,  651. 
Intracranial   hemorrhage,   between   dura  and 

pia,  427. 
Intermittent  claudication,  205. 
Intermittent  hydrops  of  joints,  170. 
Internal  carotid  artery,  injury  of,  427. 
Internal  intestinal  fistulse,  symptoms  of,  761. 
Internal  mammary  artery,  wounds  of,  629. 
Intestinal  colic,  716. 
Intestinal  fistula;,  756. 

external,  756. 

internal,  760. 
Intestinal  obstruction,  716. 

acute,   from   adhesion   bands  following  ap- 
pendectomy, 770. 

following  abdominal  operations,  768. 
Intestine,  bacteria  of   (Welch),  70. 

below  stomach,  foreign  bodies  in,  753. 

foreign  bodies  in,  diagnosis  of,  754. 

gunshot  wounds  of,  737. 

large,  ruptures  of,  748. 
wounds  of,  748. 

ruptures  of,  740. 

small,  bullet  wounds  of,  745. 
Intoxication,  putrid,  87. 
diagnosis  of,  88. 
symptoms  of,  87. 

septic,  90. 
as  result  of  errors  in  aseptic  technic,  91. 
constitutional  symptoms  of,  91. 
Intra-abdominal  bleeding,  symptoms  of,  735. 
Intramammary  abscess,  675. 
Intrapartum  fractures,  274. 
Intra-uterine  fractures,  274. 
Invasion  of  tetanus  of  wounds,  124. 
Iodoform  poisoning,  219. 
Ischemia,  regional,  214. 
Ischemic  contractures  of  muscles,  289. 

Jacksonian  epilepsy,  439. 
Jaw,  abscesses  at  angle  of,  548. 

actinomycosis  of,  475. 

actinomycosis  of  central  tissues  of,  139. 

acute  suppurative  periostitis  of,  474. 

acute  synovitis  of,  482. 

carcinoma  of,  480. 

fractures  of,  470. 

granuloma  of,  477. 

inflammatory  closure  of,  482. 

odontoma  of,  477. 

osteitis  of,  474. 

periostitis  of,  475. 
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Jaw,  phosphorous  necrosis  of,  475. 
sarcomata  of,  479. 
tuberculosis  of,  475. 
tumors  of,  477. 

bodies  of,  478. 

carcinoma,  477. 

enchondroma,  477. 

epitheliomata,  478. 

fibro-sarcomata,  477. 

leontiasis  ossium,  479. 

malignant  diagnosis  of,  480. 

osteoma,  477. 

sarcoma,  477. 

symptoms  of,  481. 
Jejunum,  injuries  of,  743. 

Joints,  diagnosis   of   acute   exudative   lesions 
of,  174. 
diflferential   diagnosis   of    tuberculosis   from 

certain  other  diseases  of,  167. 
hysterical,  167. 
intermittent  hydrops  of,  170. 
mixi>d  infection   of  tuberculosis  of,  162. 
stiffness  of,  290. 
syphilis  of,   171. 
tub«*rculosis  of,  159. 

diagnosis  of,   164. 

differential  diagnosis  of,  165. 

Keloid,  '229. 

of  external  ear,  502. 

of  face,  453. 

of  scalp,  402. 
Kidney,  gunshot  wounds  of,  737. 
Kidney,  septic  infections  of,  102. 

villous  tumor  of  pelvis  of,  254. 
Knee-joint,  later  symptoms  of  tuberculosis  of, 
161. 

signs  of  effusion  into,  160. 

tiilwTculosis  of,   1(50. 
Knee-joints,  bilateral  disturbance  of,   172. 
Kroniein,  method  of,  422. 
Kronlcin's  cranionieter,  423. 

Labyrinth,  symptoms  of  injuries  of,  505. 
Lacerated   wounds,  examination  of,  5. 

of  abdominal   wall,  694. 

of  seal]),  300. 
Laceration   of  brain,  428. 

symptoms  of,  429. 
Large  intestine,  ruptures  of,  748. 

wounds  of,  748. 
Laryngofcle,  583. 

Laryngoscnpie     examination    of    bronchocele, 
570. 

of  goiter,  576. 


Larynx,  action  of  caustic  fluids  on,  583. 

examination   of,  580. 

fistula  of,  590. 

fracture  of,  535. 
signs  of,  535. 

inflammatory  diseases  of,  587. 

scalds  and  bums,  583. 

syphilis  of,  590. 

tuberculosis  of,  590. 

tumors  of  benign,  591. 
chondroma,  591. 
fibroma,  591. 
papilloma,  591. 
malignant,  592. 
carcinoma.  592. 

wounds  of,  583. 
Ijesid  poisoning.   474. 
l^eontiasis  ossium,  198. 

of  jaws,  479. 
Uprosy,  326. 

anesthetic,  327. 

forms  of,  327. 

tubercular,  327. 
I>*ptomeningitis,  432. 

of  ear,  517. 
I^ptothrix,   495. 

I>eucocyte  count,   practical   value  of,  in  pyo- 
genic infections,  113. 
Leucocytes,  classification  of,  106. 

estimation  of  (Ewing),  108. 

morphology  of,  104. 

normal  variations  of,  112. 

proportions  of  various  forms  of,  108. 

varieties  of,  105. 

in  pathological  blood,  106. 
r>eucocytoses,  pathological,  113. 
Leucocytosis,  57. 

in  diffuse  purulent  peritonitis,  711. 

of  bones,  181. 

of  wounds,  103. 

diagnostic  value  of,   104. 
Leukoplakia  of  tongue,  486. 
I^vaditi  stain,  305. 
Limitation  of  motion,  299. 
Lipoma,  227. 

of  abdominal  wall,  700. 

of  breast,  083. 

of  face,  453. 

of  neck,  506. 

of  salivary  glands,  524. 

of  scalp,  403. 
Liver,  secondary  abscesses  in,  99. 

septic  infections  of,  102. 
Local  effects  of  pyogenic  organisms,  73. 
Local  shock,  59. 
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I..ocal  signs  of  septic  infection,  93. 
Localization  of  fissures  in  brain,  422. 
Localized    foci   of   suppuration,   diagnosis  of, 

79. 
Localized    moist   gangrene,   signs  and   symp- 
toms of,  20L 
Localized  peritonitis,  717. 

caused  by  lesions  of  pancreas,  724. 

character  of  exudate  of,  717. 

course  of,  718. 

danger  of  delay  in   operating  in   cases  of, 

715. 
following  abdominal  operations,  707. 
secondary  to  inflammations  of  gall-bladder 

in,  723. 
subphrenic  abscess  in,  724. 

symptoms  and  diagnosis  of,  724. 
symptoms  of,  718. 
Ixx-alizcr  of  Mackenzie  Davidson,  3ti0. 
IxK'kcHl  jaws,  causes  of,  482. 
Loiigment  of  gunshot,  27. 

effects  of,  31. 
Long  axis  of  bone,  displacement  of,  293. 
Loss  of  function,  285. 

in  acute  osteomyelitis,  180. 
in  dislocations,  300. 
I>owcr  jaw,  dislocation  of,  472. 

bilateral,  signs  and  symptoms  of,  472. 
fractures  of,  471. 
Lung,  abscess  of,  G50. 

physical  signs  of,  660. 
actinomycosis  of,  140,  663. 
diseases  of,  659. 
embolism  of,  287. 
gangrene  of,  660. 

constitutional  symptoms  of,  661. 
gunshot  wound  of,  634,  636,  737. 
hernia  of,  624. 

infection  of  penetrating  wounds  of,  635. 
septic  infections  of,  102. 
surgical  diseases  of,  diagnosis  of,  659. 
tuberculosis  of,  662. 
tumors  of,  benign,  664. 
carcinoma  of,  663. 
echinococcus  of,  663. 
sarcoma  of,  604. 
wound  of,  sulK'utaneous  emphysema  in,  634. 
nonpenetrating,  630. 
penetrating,  633. 
Lupus,  150. 

characteristics  of,   150. 
course  of,  150. 
diagnostic  features  of,  150. 
hypertrophicus,  150, 
maculosus,  150. 


Lupus  of  face.     See  Lupus. 

of  scalp,  398. 

ulcerative  form  of,  150. 
Lymphangioma,  237. 

cavernous,  237. 
of  neck,  566. 
of  tongue,  487. 

cystic,  238. 
of  face,  455. 
of  tongue,  487. 

of  face,  454. 

of  salivary  glands,  524. 

of  thorax,  652. 

of  tongue,  487. 

simplex.  237. 
Lymphangitis  of  wounds,  94. 
Lymphatic  nerves,  237. 
Lymphatics  of  breast,  670. 
Lymph  glands,  tubcTculosis  of,  153. 
Lymph  glands  of  neck,  546. 

hyperplastic  form  of  tuberculosis  of,  554. 

primary  sarcoma  of,  556. 

tuberculosis  of,  552. 
Lympli  nodes,  subnu>ntal  abscesses  of,  548. 

in  parotid  gland,  tuberculous,  526. 

tuberculosis  of,  153. 
Lymph  nodes  of  neck,  deep,  abscesses  arising 
in,  548. 

inflammatory  hyperplasia  of,  551. 

secondary  carcinomatous  infection  of,  557. 
Lymphoma,  malignant,  155,  240. 
differential  diagnosis  of,  243. 
Lympho-sarcoma,  247. 

of  neck,  556,  568. 

Macrocheilia.  454. 

Macroglossia,  487. 

Macroscopic  appearances  of  tumors,  226. 

Macrostoma,  446. 

Macular  syphilide,  318. 

Madura  foot,  142. 

synonyms  of,  42. 
Malar  bone,  fractures  of,  471. 
Malignant  edema,  202. 
Malignant  lymphoma,  155,  240. 

differential  diagnosis  of,  243. 
Malignant  pustule  of  scalp,  396. 
Malignant  tumors,  225. 

of  jaws,  diagnosis  of,  480. 
Malperforant,  212. 
Mamma,  gunimata  of,  680. 

tul>erculosis  of,  678. 
Mastitis,  acute,  673. 
diagnosis  of,  675. 
symptoms  of,  674. 
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Ma>ititis,  acute  suppurative,  676. 
diagnosis  of,  675. 
symptoms  of,  674. 
chronic,  676. 
chronic  cystic,  677. 
clinical  characters  of,  677. 
Mastoid  cells,  fractures  through,  411. 
Mastoid,  osteomyelitis  of,  517. 
Mastoid  process,  primary  tuberculosis  of,  517. 
Mastoiditis,  515. 

pain  of,  516. 
Mechanical  closure  of  outlet  to  nose,  443. 
Mediastinitis,  acute  suppurative,  665. 
fever  in,  665. 

pressure  symptoms  in,  665. 
chronic,  665. 
Mediastinum,  tumors  of,  665. 

symptoms   of,  666. 
Medullary  carcinoma,  261. 
Mel  a  no-sarcoma,  250. 
Melanuria,  251. 

Meningeal  artery,  middle  hemorrhage  in  cir- 
cumscribed   fractures  of   skull   from, 
408. 
Meningitis,  primary,  432. 

secondary,  433. 
Mpningo<'ele,  440. 
Mensuration,  283. 
Mercurial  poisoning,  474. 
Mesenteric   veins,  septic   thrombophlebitis  of, 

99. 
Mesenterj',  ruptures  of,  744. 

wounds  of,  744. 
Meteorism  in  diffuse  purulent  peritonitis,  714. 
Methods  of  estimating  quantity  of  hemoglobin 
in  blood,  51. 
of  examination   in  abnormal  mobility,  281. 
of  examining  esophagus,  596. 
auscultation,  599. 

direct  inspection,  esophagoscopy,  599. 
palpation.  598. 
percussion,  599. 
with  bougies,  596. 
X-ray  examination,  601. 
of    introducing    flexible    instruments    into 

esophagus,  598. 
of   obtaining   and    caring    for    pathological 

material,  66. 
of  testing  hearing,  508. 
von  Mikulicz  disease,  523. 
Milium,  457. 
Milk,   retention  of,  676. 

Mixed   infection,  with  streptococci  and  sapro- 
phytic bacteria,  78. 
Mode  of  infection,  of  tuberculosis  of  bone,  157. 


Moist  gangrene,  201. 

localized,  signs  and  symptoms  of,  201. 
Moist  papules,  320. 
Moles,  266. 

Molluscum  contagiosum,  254. 
Molluscum  epitheliale,  254. 
Motor  area  of  cortex  of  brain,  418. 
Mouth,  congenital  deformities  of  floor  of,  481 

diseases  of  mucous  membrane  of,  483. 

er^'sipelas  of  mucous  membrane  of,  484. 

foreign  bodies  in,  491. 

gummata  of  mucous  membrane  of,  484. 

gunshot  wounds  of,  dangers  of,  447. 

occurrence  of  bacteria  in,  69. 

primary  and  secondary  syphilitic  eruptions 
of  mucous  membrane  of,  484. 
Mucous  burse,  cystic  tumors  of,  564. 
Mucous  membrane,  nasal  diphtheria  of,  468. 
pyogenic  germs  in,  69. 
tuberculosis  of,  468. 

of  mouth,  catarrhal  inflammation  of,  483. 
diseases  of,  483. 
erysipelas  of,  484. 
gummata  of,  484. 

primary'   and   secondary    syphilitic   enip 
tions  of,  484. 

tuberculosis  of,  152. 
Mucous  membrane,  papules  upon,  321. 
Mucous  patches,  321. 
Multiplicity  of  chancre,  313. 
Mumps,  521. 
Muscle  tumor,  239. 
Muscles,  ischemic  contractures  of.  289. 

of  thorax,  congenital  deformities  of,  623. 

primary  tuberculosis  of,  157. 

rupture  of,  signs  of,  4. 

syphilis  of,  325. 

tuberculosis  of,  156. 
Myoma,  239. 

Myxedema  of  thyroid  gland,  570. 
Myxoma,  231. 

of  breast,  pure,  683. 

Nails,  in  secondary-  syphilis,  321. 
Nasal  catarrh,  chronic,  467. 
Nasal  foss£P,  abscess  of  submucous  tissues  of, 
468. 
syphilis  of,  468. 
tumors  of,  469. 

signs  and  symptoms  of,  470. 
Nasal  membrane,  acute  inflammation  of.  4^7. 
Nasal  mucous  membrane,  acute  inflammatioo 

of,  467. 
Nasal  mucous  membrane,  diphtheria  of,  468. 
tuberculosis  of,  468. 
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Nasopharyngeal  fibroma,  498. 
Nasopharynx,  fibrous  tumors  of,  498. 
Nei-k,  actinomycosis  of,  551.     See  aldo  Actino- 
mycosis, 
clinical  diagnosis  of,  139. 
acute    suppurative    inflammatory    processes 

of,  547. 
anatomical   details  of  tissues  of    (Merkel), 

544. 
aneurisms  of  common  carotid  artery  of,  558. 
of  external  carotid  artery  of,  558. 
of  innominate  artery  of,  558. 
of  internal  carotid  artery  of,  558. 
of  subclavian  artery  of,  559. 
of  vertebral  artery  of,  56(). 
arterio-venous   aneurisms   between  common 
carotid   artery   and   internal   jugular 
vein  of,  560. 
burns  of,  536. 

caseation  of  gland  tissue  of,  555. 
chronic  inflammations  of,  551. 
congenital  defects  of,  529. 
congenital  fistula;  of,  529. 
arising  from  imperfect  closure  of  second 

branchial  cleft,  529. 
arising  from  thyreo-glossal  duct,  530. 
gunshot  wound  of,  537,  604. 
hyperplasia  of  cervical  lymph  nodes  of,  551. 
hyperplastic  form  of  tuberculosis  of  lymph 

glands  of,  554. 
hyperplastic  inflammation  of  glands  of,  555. 
inflammatory  processes  of,  543. 
injuries  of,  534. 

subcutaneous,  534. 
lymph  glands  of,  546. 
lympho-sarcoma   of,  556. 
primary  sarcoma  of  lymph  glands  of,  556. 
secondary  carcinomatous  infection  of  lymph 

nodes  of,  557. 
syphilis  of  cervical  lymph  glands  of,  556. 
tissues  of,  543. 

tuberculosis  of  lymph  glands  of,  552. 
cases  in  which  infection  extends  to  peri- 
glandular tissues,  555. 
cases  in  which  infection  remains  confined 

to  gland  tissue  proi)er,  553. 
differential  diagnosis  of,  554. 
tumors  of,  cystic,  arising  from  thyreo-glos- 
sal duct,  563. 
blood  cyst,  564. 
branch iogenic  cysts,  562. 
cavernous  lymphangioma,  566. 
congenital  cystic  hygroma,  563. 
congenital  cystic  lymphangioma,  563. 
echinococcus,  565. 


Neck,  tumors  of,  cystic,  nevus  vasculosus,  565. 
of  mucous  bursa*,  564. 
of  sei*ond  cleft,  563. 
subcutaneous  atheromatous  cysts,  564. 
cystic  angioma,  565. 
cystic  angioma  cavernosum,  565. 
cystic  angioma  simplex  of,  565. 
malignant,  diagnosis  of,  561. 
solid  carcinoma,  568. 
chondroma,  567. 
fibroma,  566. 
lipoma,  566. 
lympho-sarcoma,  568. 
neuroma,  567. 
osteoma,  567. 
plexiform  neuroma,  567. 
sarcoma,  568. 
wounds  of,  536. 

wounds  of  blood-vessels  in  general  of,  537. 
wounds  of  nerves  in  general  of,  540. 
wounds  of  particular  blood-vessels  of,  538. 
wounds  of  veins  of,  539. 
Necrosis  of  jaws,  phosphorous,  475. 

of  skull,  414. 
Negri  bodies,  129. 
Nephritic  colic,  716. 
Nerve,  acoustic,  injuries  of,  42H. 
hypoglossal,  wounds  of,  542. 
phrenic,  division  of,  542. 
pneumogastric,  wounds  of,  541. 
IX)sterior   thoracic,  wounds   of,  542. 
spinal  accessory,  division  of,  542. 
Nerves,  in  general,  of  neck,  wounds  of,  540. 
injuries  of,  290,  297. 
symptoms  of,  4. 
motor,  4. 
sensory,  4. 
of  breast,  670. 

wounds  of,  fibroneuroma  from,  11. 
Nervous  system,  gangrene  from  injuries  and 
diseases  of,  212. 
septic  infections  of,  102. 
Neuralgia  of  breast,  680. 

of  fifth  pair  of  cranial  nerves,  461. 
Neuralgia,  intercostal,  651. 
Neurofibroma,  230. 

of  thorax,  a32. 
Neurofibromata  of  scalp,  402. 
Neuroma.     See  Neurofibroma, 
false,  230. 
of  neck,  567. 
of  thorax,  a')2. 
plexiform,  238. 
Nevus  vasculosus,  235. 
of  neck,  565. 
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Nevus  vasculosus  of  scalp,  402. 
Newborn,  cephalhemaiomata  of,  388. 

edematous  tumor  in,  387. 
New  growth  in  esophagus,  620. 

polypoid,  620. 
Nipple,  atheromatous  cysts  of,  673. 

chancres  of,  317. 

depressed,  672. 

diseases  of,  072. 

eczema  of,  672. 

syphilis  of,  672. 

tumors  of,  pendulous,  673. 
Nitric  acid,  eschars  produced  by,  750. 
Noma,  215. 

of  face,  451.     See  also  Noma. 
Noninfectious     effusions    in    pleural    cavity, 

658. 
Normal   eardrum,  507. 
Nose,  congenital  defects  of,  463. 

foreign  bodies  in  cavity  of,  469. 

fracture  of  bones  of,  463. 

gonorrhea  of  cavity  of,  468. 

injuries  and  diseases  of,  463. 

mechanical  closure  of  outlet  to,  443. 

perforating  ulcer  of  septum  of,  468. 
Nosebleed,  466. 
Nutrition,  disturbances  of,  291. 

Oeulo-motor  nerve,  injuries  of,  428. 
Odontoma,  234. 

of  jaws,  477. 
Olfactory  nerve,  injuries  of,  427. 
Omentum,  wounds  of,  749. 
Omphalomesenteric  cyst,  701. 
Omphalomesenteric  diverticulum,  702. 
Omphalomesenteric  fistula,  701. 
Onychia,  321. 
Open  wounds  of  the  scalp,  389. 

anatomical  observations  in,  389. 
Optic  nerve,  injuries  of,  427. 
Orbit,  a rterio- venous  aneurism  of,  460. 

emphysema  of  loose  tissues  of,  460. 

foreign  bodies  in,  460. 

injuries  and   diseases  of,  460. 

phlegmon  of,  460. 

wounds  of,  460. 
Ortlioform  dermatitis,  219. 
Osteitis  deformans,  196. 
Osteitis  of  jaws,  474. 

syphilitic  gummatous,  475. 
Osteoma,  233. 

of  jaws,  477. 

of  neck,  567. 

of  scalp,  404. 
Osteomalacia,  196, 


Osteomyelitis,  274. 
acute,  179. 

of  clavicle,  650. 
of  cranial  bones,  412. 
of  ribs,  650. 
of  sternum,  650. 
circumscribed,  187. 
of  mastoid,  517. 
sclerosing,  186. 
subacute,  183. 
syphilitic,  191. 
tuberculous,   188. 
signs  and  symptoms  of,  188. 
Otoscopy,  506. 
Ovarian  dermoids,  266. 
Overriding,  29.3. 

Oxalic  acid,  eschars  produced  by,  750. 
Ozena,  467. 

Pachymeningitis,  430. 
Pachymeningitis  externa,  517. 
Paget's  disease,  672. 
Pain    in   acute  abscess,  79. 

in  acute  osteomyelitis,  ISO. 

in  diffuse  purulent  peritonitis,  712. 

in  dislocations,  300. 

in  fractures,  285. 

in  stricture  of  esophagus,  616. 

in  tuberculous  osteomyelitis,  188. 

in  tumors,  224. 

of  mastoiditis,  516. 
Palate,  injuries  of,  490. 

soft,  tuberculosis  of,  152. 

tuberculosis  of,  496. 

tumors  of,  497. 
mixed,  497. 
Palm,  typical  phlegmon  of,  77. 
Palmar  syphilides,  323. 
Palpation  in  diffuse  purulent  peritonitis,  712 

in  diseases  of  pleura,  655. 

in  dislocations,  299. 

in  ecchymosis,  280. 

in  pelvic  peritonitis,  bimanual,  720. 
Papilloma,  252. 

hard,  252. 

of  larynx,  591. 

of  scalp,  400. 

soft,  253. 
Papular  syphilide,  319. 
Papules,  moist,  320. 

upon  mucous  membranes,  321. 
Papulo-squamous  syphilide.  320. 
Paralysis  and  spasm  of  facial  nerve,  462. 

symptoms  of,  462. 
Paralysis  of  abducens  nerve,  428. 
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Paralysis  of  bowel  in  diffuse  purulent  peri- 
tonitis, 714. 
Parasitic  cysts,  268. 
Parenchymatous  bleeding,  49. 
Parenchymatous  tonsillitis,  492. 
]*arieto-occipital  fissure,  422. 
Parotid  gland,  inflammations  of,  521. 

injuries  of,  518. 

tuberculous  lymph  nodes  in,  620. 
Partial   hypertrophies,  672, 
Pathological   character  of  pyogenic  bacteria, 

G7. 
Pathological  dislocations,  301. 
Pathological  fractures,  273. 
Pathological  leucocytoses,  113. 
Pathological    material,   methods  of  obtaining 

an<l  caring  for,  6(5. 
Pelvic  peritonitis,  bimanual  palpation  in,  720. 

diagnosis  of,  720. 

fixation  of  pelvic  structures  in,  722. 
Pendulous  tumors  of  nipple,  073. 
Penetration,  204. 
Peptic  ulcer  of  ef^phagus,  G12. 
Perforating  ulcer  of  septum  of  nose,  408. 
Perforation,  delayed,  from  contusion  of  wall 
of  gut,  741. 

of  esophagus,  005. 

of  membrane  of  Shrapnell,  514. 

of  umbilicus  in  adults,  703. 
Perforation  and   lo<lgment  of  gunshot,  27. 
Pericarditis,  purulent,  039. 
Pericardium,  <liseases  of,  0(57. 

effusions  into,  007. 

signs  and  symptoms  of,  007. 

injuries  to,  symptoms  of,  038. 

wounds  of,  penetrating,  037. 
Perichondritis  of   cartilages   of  external    ear, 
502. 

of  laryngeal  cartilages,  589. 
Pericranitis  acuta,  412. 

Periglandular  tissues,  infection  of,  with  pyo- 
genic microbes,  555. 
Perio<l  of  incubation  of  syphilis,  309. 
Periosteal  fibroma,  231. 
Periosteum,  acute  inflammation  of,  412. 
Periostitis,  180. 

acute  suppurative,  of  jaws,  474. 

albuminosa,  180. 

gummatous,  413. 

of  jaws,  475. 

syphilitic,  180,  051. 
of  cranial  bones,  413. 

tuberculous,  050. 
Periphlebitis,  .333. 
Pcripleuritic  abscesses  of  thoracic  wall,  049. 


Peritoneal  exudate,  physical  signs  of,  in  peri- 
tonitis, 714. 
Peritoneum,  behavior  of,  when  exposed  to  in- 
fection and  trauma,  700. 
general  considerations  of,  705. 
injuries  of,  732. 

general  and  special  data  of,  736. 
sources  of  infection  of,  700. 
Peritonitis,  aseptic,  731. 
bacteria  causing,  700. 
chronic,  727. 

with  production  of  adhesions,  727. 
symptoms  of,  728. 
chronic   exudative    (Vierordt,    A.    Frsenkel, 

Lennander),  727. 
differential  diagnosis  of,  715. 
diffuse  puriilent,  anorexia  in,  711. 
<*erebration  in,  711. 
distention  of  bowel  in,  714. 
general  and  local  symptoms  of,  710. 
hiccough  in,  714. 
leucocytosis   in,   711. 
meteorism  in,  714. 
pain  in,  712. 
palpation  in,  712. 
paralysis  of  bowel  in,  714. 
point  pressure  in,  713. 
pulse  in,  710. 
temperature  in,  710. 
tympanites  in,  714. 
urine  in,  711. 
vomiting  in.  713. 
examination  prr  rvcttim  or  per  vaginam  in, 

715. 
following  abdominal  operations,  700. 
gonorrheal,  719. 
localized,  717. 

caused  by  lesions  of  pancreas,  724. 

character  of  exudate,  717. 

course  of,  718. 

danger  of  delay  in  operating  in  ca.ses  of, 

715. 
following  abdominal  operations,  HM. 
sc»condary  to  inflammations  of  gall-blad- 
der, 723. 
subphrenic  abscess  in,  724. 

symptoms  and  diagnosis  of,  724. 
symptoms  of,  718. 
pelvic,  diagnosis  of,  720. 

fixation  of  pelvic  structures  in,  722. 
physical    signs    of    peritoneal    exudate    in, 

714. 
tul)erculous,  728. 

symptoms  and  diagnosis  of,  729. 
varieties  of,  707. 
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PeritODitis,  with  putrid  decomposition  of  ex- 
udate, progrf««iTe  puruJeut,  700. 
PeritoDiallar  ab«KeM,  4d3. 
Phar^-ngral    wall,    posterior,   tubereuloas    of, 

152. 
Phar>'nx,    acute   inflammatory    affections   of, 
491. 
differential  diagnoffU  of,  493. 
foreign  boilies  in,  491. 
injurie'*  of,  490. 

ftteno»*eH  and  cicatricial  adhesions  in,  496. 
fivphiliff  of.  495. 
tuberculoHiH  of,  49fi. 
tumorfl  of,   mixe<l.  497. 
iunu3T%  of  lower  part  of,  499. 
carcinoma,  499. 
epithelioma,  499. 
Karcomata,   500. 
varicoHc   veinH  in,  497. 
PhlebitiK,  acute,  335. 
Phlegmon,  dilfuse,  77. 

of  orbit,  4fiO. 
Phlegmon,  spreading,  77. 

typic-al,  of  palm,  77. 
Phlegmonous  erj'Hipelas,  182. 
PhlegmonouH  inflammation,  76,  182. 
conHtitutional  symptoms  of,  76. 
of  gullet,  611. 

symptoms  of,  611. 
Phlegmons,  circumscribed,  76. 
Phosphorous  necrosis  of  jaws,  475. 
Phrenic  nerve,  diviHion  of,  542. 
Pia  mater,  acute  suppurative  inflammation  of, 

4.T2. 
Plantar  syphilidea.  323. 
Pleura,  (lirtcascs  of.  654. 
auscultation  in,  655. 
general   considerations  of,  654. 
infianimatory  effusions  in,  656. 
palpation    in,   655. 
empycina  of.  656. 
gunshot  wounds  of,  737. 
infection   of  penetrating  wounds  of,  633. 
putrid  enipyema  of,  657. 
tumors  of.  658. 
actinomycosis,  650. 
echinoeoccus,  659. 
wounds   of,  nonpenetrating,  630. 
penetrating,  631. 

subcutaneous  emphysema  in,  634. 
symptoms  of,  631. 
Pleural  cavity,  noninfectious  effusions  in,  658. 
I'lciiritis,  tu])erculous,  657. 
Ploxiform  anf^ionia,  235. 
Plexiforiii   angiosarcoma,  249. 


Plexilorm  ncaroinau  23Sl 

of  neck,  5«7. 

of  ficalp.  ¥A, 
Pneamatocde  capitis.  399. 
PDenmogastric  nerre,  wound?  of.  541. 
PneiUDOiiia,  2S9. 

foUowing  abdominal  opcratiotts.  767. 
Pneumothorax,  subphrenic.  6^. 
Point  pressure  in  diffuse  purulent  peritonitis, 

713. 
Poisoned  arrow  wounds.  21. 

characters  of,  21. 

s^-mptoms  of.  21. 
Poisoning,  iodoform.  219. 

lead.  474. 

mercurial.  474. 
Politzer  specula,  506. 
Politzer*s  method  of  testing  Eustachian  tube. 

.511. 
Polypoid  growths  in  esophagus.  620. 
Portal  vein,  septic  inflammation  of,  99. 
Posterior  rhinoscopy.  465. 
Posterior  thoracic  ner\e,  wounds  of,  542. 
Presenile  gangrene,  205. 
Previsceral  space,  54.5. 
Primary  aneurismal  hematoma.  329. 
Primary  meningitis.  432. 
Primary  sarcoma  of  lymph  glands  of  neck. 

556. 
Primary    secondary    syphilitic    eruptions    of 

mucous  membrane  of  mouth,  484. 
Primary  tuberculosis  of  mastoid  process,  517. 
I*rogressive   purulent    peritonitis    with    putrid 

decomposition  of  exudate,  709. 
Prolapse  of  brain  through  wound,  430. 
Psammomata,  267. 
Pseudoleukemia,  15.5,  240. 

differential  diagnosis  of,  243. 
Pulse,  following  abdominal  operations,  765. 

in  diffuse  purulent  peritonitis,  710. 
Punctured  wounds,  signs  of  infection   in,  11. 
Purulent  pericarditis,  639. 
Pus-producing  bacteria,  varieties   of   diseases 

caused  by,  60. 
Pustular  syphilides,  321. 
Pustule,  malignant,  of  scalp,  396. 
Putrid  empyema  of  pleura,  657. 
Putrid  intoxication,  87. 

diagnosis  of,  88. 

symptoms  of,  87. 
Pyemia,   88. 

crj^ptogenic,  117. 

of  wounds,  114. 

clinical  course  of,  115. 
differential  diagnosis  of,  118. 
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Pyemia  of  wounds,  methods  of  infection  of, 
114. 
symptoms  of,  116. 
varieties  of,  114. 
Pyogenic  bacteria,  pathological  character  of, 

67. 
Pyogenic  germs,  occurrence  of,  in  female  ure- 
thra, 71. 
of,  in  male  urethra,  70. 
in  various  tissues,  68. 
upon  mucous  membranes,  69. 
upon  the  skin,  68. 
Pyogenic  infection  of  an  aneurismal  sac,  331. 
Pyogenic  infection  of  joints,  course  of  disease, 

175. 
Pyogenic    infections    in     punctured    wounds, 
diagnosis  of,  11. 
leucocyte  count  in,  practical  value  of,  113. 
sources  of  bacteria  in,  71. 
varj'ing  severity  of,  66. 
Pyogenic  organisms,  local  effects  of,  73. 

toxic  and  other  effects  of,  72. 
Pyopneumothorax,  subphrenic,  628. 
Pyorrhea  alveolaris,  chronic,  473. 

Rabies,  126. 

animals  affected  >7ith,  26. 

definition  of,  126. 

differential  diagnosis  of,  134. 

distribution  of,  126. 

incubation  of,  127. 

in  dogs,  clinical  diagnosis  of,  131. 
paralytic  type  of,  132. 
symptoms  of  furious  type,  131. 

in  man,  126. 

paralytic  stage  of,  133. 
paralytic  type,  134. 
premonitory   symptoms   of,   132. 
stage  of  excitement  of,  133. 

nature  and  distribution  of  contagion  of,  127. 

pathology  of,  128. 

postmortem  diagnosis  of,  128. 

synonyms  of,  126. 
Rachitis,  193,  273. 

Radiographs,  time  of  exposure  of,  351. 
Ranula,  265. 
Raynaud's  disease,  215. 
Recti,  suppuration  behind,  697. 
Rectum,  tuberculous  ulceration  of,  152. 
Red  cells,  estimation  of  (Ewing),  52. 
Redness  in  acute  abscess,  80. 

in  acute  osteomyelitis,  180. 

in  tuberculous  osteomyelitis,  189. 
Reflecting  stereoscope,  364. 
Refracting  stereoscope,  366. 


Regional  cyanosis,  214. 
Regional  ischemia,  214. 
Regional  rubor,  215. 
Retention  cysts,  263. 
Retention  of  milk,  676. 

Retention  of  urine  following  abdominal  opera- 
tions, 764. 
Retromammary  abscess,  675. 
Retropharyngeal  abscess,  494,  550. 

signs  and  symptoms  of,  550. 
Retropharyngeal   space,  abscesses  of,  551. 
Retrovisceral  space,  545. 
Rhabdomyoma,  240. 
Rheumatism,  acute  articular,  182. 

gonorrheal,  173, 
Rhinitis,  atrophic,  467. 

hypertrophic,  467. 
Rhinoscopy,  anterior,  465. 

posterior,  465, 
Ribs,  acute  osteomyelitis  of,  650. 

cervical,  symptoms  of,  531. 

congenital  deformities  of,  622. 

dislocations  of,  647. 
from  cartilages,  647. 

enchondromata  of,  653. 

separation   from   one  another  of  cartilages 
of,  648. 
Ribs  and  cartilages,  fractures  of,  645. 

diagnosis  of,  646. 
Ricochet,  deforming  effect  of,  upon  bullets,  25. 

effects  of,  31. 
Riggs's  disease,  473. 

Rinne's  test  for  bony  conduction  of  ear,  609. 
Riva  rocci  apparatus,  50. 
Rodent  ulcer,  257. 
Rotary  displacement,  293. 
Rubor,  regional,  215. 
Rupia,  322. 
Rupture  of  abdominal  muscles,  693. 

of  alimentary  tract,  740. 

of  esophagus,  605. 

of  gut,  744. 

of  intestine,  740. 

of  large  intestine,  748. 

of  mesentery,  744. 

of  muscles,  signs  of,  4. 

of  stomach,  740. 

Salivary   calculus   in    Wharton's   duct,  diag- 
nosis of,  520. 
Salivary  ducts,  cystic  dilatation  of,  523. 
foreign  bodies  in,  519. 

diagnosis  of,  519. 
formation  of  calculi  in,  519. 
Salivary  fistula,  518. 
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Salivary  glands,  cysts  of,  524. 
inflammations  of,  520. 
syphilis  of,  523. 
tuberculosis  of,  523. 
tul)erculous  inflammation  of,  523. 
tumors  of,  524. 

adenoma,  527. 

angioma,  524. 

carcinoma,  527. 

soft  cellular  form  of,  528. 

fibroma,  524. 

fibro-sarcoma,  524. 

lipoma,  524. 

lymphangioma,  524. 

mixcHl.  524. 

diagnosis  of,  520. 

san'oma,  524. 

scirrhus,  527. 

8pindlc-celle<l  sarcoma,  524. 
Saprcmia,  87. 
combinntionH  of,  with   septic,  saprophytic, 

and  pyogenic  infecrtion,  92. 
diagnosis  of,  88. 
symptoms  of,  87. 
Sarcoma,  244. 
difl'erential    diagnosis    between    carcinoma 

and,  251. 
general  characters  of,  251. 
large  round-cellwl,  247. 
of  abdominal  wall,  099. 
of  brain,  437. 
of  breast,  ()H3. 
of  dura,  415. 
of  face,  454. 
of  jaws,  477,  479. 
of  lower  part  of  piiarynx.  500. 
of  lung.  004. 

of  lymph  glands  of  neck,  primary,  550. 
of  neck,  ."iOH. 
of  salivary  glands,  524. 
of  scalp,  404. 
of  skull,  415. 
of  thoracic  wall,  053. 
of  lliymus  gland,  5S0. 
of  lliyroid  gland,  578. 
of  tongue.  4K7. 
pigmented,  250. 
small  round -celled,  240. 
spindle-celled.  248. 

of  salivary  glands,  524. 
Scalp,  anatomical  observations  in  open  wounds 
of,  389. 

of  subcutaneous  wounds  of,  380. 
aneurisms  of,  399. 
anthrax  of,  390. 


Scalp,  arterial  supply  of,  389. 
birdshot   wounds  of,  391. 
carbuncle  of,  397. 
chancre  of,  398. 
contused  wounds  of,  300. 
diseases  of,  394. 
eczema  of,  390. 

edematous  tumors  of,  in  newborn,  387. 
emphysema  of,  398. 
erysipelas  of,  394. 
furuncles  of,  390. 
gummata  of,  398. 
gunshot  wounds  of,  391. 
hairy,  subcutaneous  absi*esses  of,  395. 
incised  wounds  of,  390. 
laceratwl  wounds  of,  390. 
lupus  of,  398. 

malignant  pu.stule  of.  390. 
ojR'n  wounds  of,  389. 
punctured  wounds  of,  391. 
secondary  macules  on,  398. 
subcutane<ms  wounds  of,  386. 

.signs  of  contusion,  .380. 
syphilitic  lesions  of,  398. 
tuberculous  ulcers  of,  398. 
tumors  of,  400. 

angioma  simplex.  402. 

angiomata.    See  Cirsoid  Aneurism. 

atheromatous  cyst,  400. 

blood  cysts,  403. 

carcinoma,  402. 

dermoid  cyst,  400. 

enchondroma,  404. 

endotheliomata,  404. 

fibroma.  402. 

keloid,  402. 

lipoma,  403. 

neuroflbromata,   402. 

nevus  vasculosus,  402. 

osteoma,  404. 

]>apillomata,  400. 

plexiform  neunmia,  402. 

sarcoma.  404. 

sebaceous  cyst,  400. 

ulcerating  epithelioma,  398. 
veins  of,  389. 
warts  of,   400. 
Scirrhous  carcinoma  of  breast,  080. 
Scirrhus,  of  salivary  glands,  527. 
Scirrhus  carcinoma,  201. 
Sclerosing  osteomyelitis,   180. 
Sclerosis,  of  tongue,  syphilitic,  480. 
Scurvy,  474. 

Sebaceous  cysts  of  scalp,  4CX). 
of  face,  450. 
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Secondary  aneurismal  hematoma,  329. 

Secondary  abscesses  in  liver,  99. 

Secondary   carcinomatous  infection  of  lymph 

nodes  of  neck,  557. 
Secondary  macules  on  scalp,  398. 
Secondary  meningitis.  433. 
Secondary  syphilis,  318. 
blood  in,  318. 
of  tongue,  486. 

typical,   characteristic   diagnostic   signs   of. 
318. 
Secondary  tubercular  infections,   151. 
Sense  of  smell,  420. 

of  taste,  420. 
Sensory  field  in  brain,  419. 
Separation  of  an  apophysis,  275. 

of  cartilages  of  ribs  from  one  another,  648. 
of  epiphysis,  181. 
of  epiphyses,  276. 
of  splinter,  275. 
Septic  cellulitis,  77. 
Septic  diseases,  blood  cultures  in,  89. 
method  of  procedure  in  making  of,  90. 
typical  characters  of,  88. 
Septic  infection,  local  signs  of,  93. 
special  groups  of  symptoms  of,  101. 
in  alimentary  canal,  101. 
in  heart,  102. 
in  kidney,  102. 
in  liver,   102. 
in  lungs,  102. 
in  nervous  system,  102. 
in  skin,   102. 
in  spleen,  102. 
Septic  inflammation  of  portal  vein,  99. 
Septic  intoxication,  88,  90. 

as  result  of  errors  in  aseptic  technic,  91. 
constitutional  symptoms  of,  91. 
Septic  processes,  blood  in,  103. 
Septic    thrombophlebitis  of   mesenteric   veins 

99. 
Septicemia,  88,  287. 

produced  by  Bacillus  aerogenes  capsulatus. 

95. 
true,  signs  and  symptoms  of,  95. 
S*»ptico-pyemia,  89. 
case  of,  98. 

from  appendicitis,  99. 
Sequestration  dermoids,  266. 
Shock,  57. 
after  contusions  of  abdomen,  692. 
cerebral,  424. 
conditions  modifying,  57. 
delayed,  58. 

following  abdominal  operations,  762. 
52 


Shock,  hemorrhage  and,  58. 

local,  59. 

signs  and  symptoms  of,  57. 
Shotgun,  effects  of,  at  short  ranges,  43. 

wounds  produced  by,  43. 
Shrapnel,  46. 

wounds  produced  by,  47. 
Shrapnell's  membrane,  507. 

perforations  of,  514. 
Siegel's  pneumatic  otoscope,  508. 
Simple  hyperemia,  576. 
Simple  lymphangioma  of  tongue.  487. 
Sinuses,  of  brain,  injuries  of,  426. 
Skin,  effects  of  black  powder  upon,  34. 
fired  at  short  range,  33. 

effects  of  smokeless  powder  upon,  35. 
fired  at  short  range,  33. 

effects  of  discharge  of  pistols  upon,  loaded 
with  smokeless  powder,  34. 

gummata  of,  324. 

pyogenic  germs   in,  68. 

septic  infections  of,  102. 

tuberculosis  of,   150. 
Skin  cancer,  257. 
Skull,  aneurism  of  arteries  of,  415. 

atrophy  of,  414. 

circumscribed   fractures  of,  405. 

depressed  fractures  of,  406. 

diagnosis  of  injuries  of,  405. 

diseases  of,  412. 

fissures  of,  405. 

generalized  brain  injury  with  fissured  frac- 
tures of,  409. 
symptoms  of,  410. 

gunshot   fractures  of,  408. 

hemorrhage   from  middle  meningeal  artery 
in  circumscribed  fractures  of,  408. 

hypertrophy   of,  414. 

imperfect  ossification  of,  414. 

injuries  of,  diagnosis  of,  405. 

injuries  of  cranial  nerves  within,  427. 

necrosis  of,  414. 

sarcoma  of,  415. 

tul>ercular  inflammation  of,  412. 
Small   intestine,  bullet  wounds  of,  745. 
Smokeless  powders,  characters  of,  34. 

effects  of,  41. 

upon  linen,  gross.  37. 

microscopic,  39. 
upon  skin,  35. 

fire<l  at  short  range,  33. 
of  dischai^e  of  pistols  loaded  with,  34. 
Snake  bites.  13. 

cobra   poisoning,  symptoms  of.  19. 

mortality  in,  20. 
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Snake  bites,  of  colubrine  snakes,  13. 
of  viperide,  15. 
rattlesnake,  symptoms  of,  18. 
treatment  of,  20. 
Snake  venom,  17, 
actions  of,  17. 
characters  of,  17. 
chemistry  of,    17. 
poisonous  principles  of,   17. 
blood-clotting,  18. 
hardening  of  blood  cells,  19. 
hemorrhagic,  18. 

loss  of  bactericidal  power  of  blood,  19. 
neurotoxin,  18. 
solution  of  blood  cells,  19. 
solution  of  tissue  cells,  19. 
Snakes,  cobra,  14. 
African,   15. 
Indian,  15. 
bush  master,  10. 
crotalus,  15. 

varieties  of,  15. 
fer  de  lance,  10. 
land,  14. 
krait,  14. 
moccasin,  10. 
sea,  14. 
viperidal,  15. 
habitat  of,  10. 
varieties  of,  lO. 
pit  vipers,  15. 
Snakes*  teeth,  arrangement  of,  13. 
Soft  fibroma  of  face,  453. 
Soft-nosed  bullets,  diagnosis  of,  33. 

effects  of,  32. 
Space  of  Retzius,  tuberculosis  of,  097. 
Space,  surrounding  the  great  vessels.  545. 
Spasmodic  strictures  of  esophagus,  012,  013. 

of  nervous  origin,  014. 
Spasmodic  torticollis,  533. 
Spasms  of  facial  muscles,  403. 
Special   groups  of  symptoms  in   septic   infec- 
tions, 101. 
of  alimentary  canal,  101. 
of  heart,   102. 
of  kidneys,  102. 
of  liver,  102. 
of  lungs,  102. 
Speech  areas  in  brain,  420. 
of  skin,  102. 
of  spleen,  102. 
Spina  vonlosa,  158. 

Spinal  acTpssory  nerve,  division  of,  542. 
Spirocheta  pallida,  .303. 
diagnosis  of,  300. 


Spirocheta  pallida,  distribution  and  fate  of, 

308. 
.  methods  of  staining  of  (Keyes),  305. 

occurrence  of,  300. 

tissue  stain  of,  305. 
Spirochetie  in  hereditary  syphilis,  307. 

in  later  secondary  lesions  of  sypliilis,  307. 

in  tertiary  syphilitic  lesions,  307. 
Spleen,  septic  infections  of,  102. 
Splinter,  separation  of,  275. 
Spontaneous  dislocations,  301. 
Spontaneous  fractures,  180,  273. 
Spontaneous  rupture  of  esophagus,  605. 
Sprain,  295. 

Spreading  septic  phlegmon,  77. 
Stab  wounds  of  abdomen,  734,  735. 
Static  machines,  disadvantages  of,  340. 
Status  lymphaticus,  579. 
Steno's  duct,  cysts  of,  523. 

injuries  of,  518. 
Stenoses,  of  larynx,  chronic,  590. 

of  trachea,  chronic,  590. 
Stenoses  and  cicatricial  adhesions  in  pharynx, 

490. 
Stereoscope,  refracting,  306. 

Wheatstone  reflecting,  304. 
Stereoscopic  radiographs,  299. 
Sternum,  acute  osteomyelitis  of,  650. 

congenital  deformities  of,  022. 

dislocations  of,  045. 

enchondromata  of,  053. 

fracture  of,  043. 
diagnosis  of,  044. 
Stings  of  insects  22. 
Stomach,  bacteria  of  (Welch),  70. 

bullet  wounds  of,  745. 

foreign  bodies  in,  750. 
Stomach,  injuries  of,  740,  743,  745,  748. 
from  within,  749. 

ruptures  of,  740. 

untreated  wounds  of,  prognosis  of,  73.3. 
Stomatitis,  catarrhal,  483. 

gangrenous.     See  Noma. 

ulcerative,  483. 
Straight  path  of  high-powered  bullets,  30. 
Stricture  of  esophagus,  612. 

cicatricial,   013. 

diagnosis  of,  014. 

differential     diagnosis     between    cicatricial 
and  malignant.  01. ^ 

emaciation  and  weakness  in.  010. 

pain  in.  010. 

physical  examination  in,  016. 

spasmodic,  013. 

symptoms  of,  613. 
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Subacute  osteomyelitis,  183. 

case  of,  183. 

subsequent  history  of,  184. 
Subclavian  artery  of  neck,  aneurisms  of,  559. 
Subcutaneous  abscesses  of  hairy  scalp,  395. 
Subcutaneous  injuries,  2. 

ecchymosis  in,  3. 

effused  blood  in,  3. 

of  abdominal  contents,  739. 
groups  of  symptoms  observed  in,  739. 

of  muscles,  3. 

of  nerves,  4. 

of  tendons,  4. 

of  thorax,  G25. 
physical  signs  of,  027. 

pain  in,  2. 

signs  and  symptoms  of,  2. 
Subcutaneous  wounds  of  the  scalp,  386. 
Sublingual  glands,  injuries  of,  518. 
Subluxation,  295. 

Submaxillary   glands,    acute   suppurative  in- 
flammation of,  522. 

chronic  interstitial   inflammation  of,  522. 

injuries  of,  518. 
Submaxillar^'  space,  545. 
Submental  lymph  nodes,  abscesses  of.  548. 
Subphrenic  abscess,  in  localized  peritonitis,  724. 

physical  signs  of,  724. 
symptoms  and  diagnosis  of,  724. 
Subphrenic  pneumothorax,  628. 
Subphrenic  pyopneumothorax,  628. 
Sulphuric  acid,  eschars  produced  by,  750. 
Suppuration,  localized  foci  of,  diagnosis  of,  79. 
Suppuration  behind  recti,  697. 
Suppuration  in  flanks,  697. 
Supraclavicular  region,  abscesses  in,  549. 
Suprasternal  space,  545. 
Surgical  tuberculosis,  147. 
Sweat  glands  of  face,  adenoma  of,  457. 
Swelling  in  acute  abscess,  81. 

in  acute  osteomyelitis,  180. 

in  tuberculous  osteomyelitis,  189. 
Symmetrical  gangrene,  215. 
Sympathetic  cord,  wounds  of,  541. 
Synovial  tuberculosis,  162. 

flbrinous  form  of,  163. 

purulent  form  of,  164. 

serous  form  of,  163. 
Synovites,  causation  of,  174. 
Synovitis,  181. 

catarrhal,  176. 

metastatic.  176. 

of  jaws,  acute,  482. 

syphilitic,  171. 

traumatic,  in  tabes,  168. 


Syphilides,  macular,  318. 
palmar,  323. 
papular,  319. 
papulo-squamous,  320. 
plantar,  323. 
pustular,  321. 
tubercular,  323. 
Syphilis,  274,  303. 
development  of  constitutional  symptoms  in, 

314. 
development   of  enlarged  lymph    nodes   in, 

313. 
diagnosis  in  early  stages  of,  316. 
difl'erential  diagnosis  of,  from  chancre,  315. 

from  chancroid,  314. 

from  herpes  of  the  genitals,  315. 
hereditary,  326. 

bone  lesions  of,  192. 
immunity  from,  309. 
infection  with,  310. 
initial  lesion  of,  308. 
modes  of  contagion  of,  360. 
of  areola,  672. 
of  bone,  189,  326. 

differential  diagnosis  of,  192. 
of  cervical  lymph  glands  of  neck,  556. 
of  cranial  bones,  413. 
of  face,  451. 

secondary  lesions  of,  451. 

tertiary  lesions  of,  452. 
of  joints,  171. 
of  larynx,  590. 
of  muscles,  325. 
of  nasal  fossse,  468. 
of  nipple,  672. 
of  pharynx,  495. 
of  salivary  glands,  523. 
of  shafts  of  long  bones,  165. 
of  thyroid  gland,  571. 
of  tongue,  485. 

secondary  manifestations  of,  486. 
of  tonsils,  495. 
period  of  incubation  of,  309. 
period  of  secondary  symptoms  of,  310. 
secondary,  310,  318. 

blood   in,  318. 

nails  in,  321. 

of  tongue,  486. 

typical,  characteristic  diagnostic  signs  of, 
318. 
secondary  symptoms  of,  318. 
spirochetal  in  hereditary,  307. 

in  later  secondary  lesions  of,  307. 

in  tertiary  lesions  of,  307. 
symptoms  of,  308. 
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Syphilitic  acne,  321. 

Syphilitic  alopecia,  398. 

Syphilitic  arthralgia,  171. 

Syphilitic  arthritis,  171. 

Syphilitic  ecthyma,  321. 

Syphilitic  gunimatous  osteitis  of  jaws,  475. 

Syphilitic  impetigo,  321. 

Syphilitic  lesions  of  scalp,  398. 

Syphilitic  osteomyelitis,  191. 

of  flat  bones,  1^1. 
Syphilitic  periostitis,  189. 

of  cranial  bones,  413. 

of  ribs  and  sternum,  651. 
Syphilitic  roseola,  318. 
Syphilitic  sclerosis  of  tongue,  480. 
Syphilitic  synovitis,  171. 
Syphilitic  teeth,  320. 
Syphilitic   ulceration   of  esophagus,  012. 

Tabes,  traumatic  synovitis  in,  108. 
Teeth,  syphilitic,  320. 
Telangiectasis,   235. 

Temperature,  following  abdominal  operations, 
704. 
in  diffuse  purulent  peritonitis,  710. 
Temporo-niaxillary   articulation,  arthritis  de- 
formans of,  482. 
diseases  of,  482. 
tuberculosis  of,  482. 
Tenderness  in  acute  abscess,  83. 
in  acute  osteomyelitis,  180. 
in  diffuse  purulent  peritonitis,  712. 
in  tuberculous  osteomyelitis,  188. 
Tendon    sheaths,  tuberculosis   of,   150. 
Tendons,  tuberculosis  of,  150. 

vitality  of,  0. 
Teratoma,  271. 

Tests  of  bony  conduction  of  ear,  508. 
Rinne's  test,  509. 
Weber's  test,  509. 
Tetanus,  280. 

differential   diagnosis  of,   125. 
invasion   of.   124. 
of  head,   125. 
subacute,  125. 
habitat  of  prerm  of,  123. 
hydropliobicus,  125. 
of  face.  44S. 
of  wounds.  122. 

acute   types  of.    123. 
chronic  types  of,  123.  125. 
course  of.  124. 
Thoracic  duct,  injuries  of,  042. 

wounds  of,  542. 
Thoracic  wall,  abscesses  of,  048. 


Thoracic  wall,  actinomycosis  of,  649. 
cold  abscesses  of,  649. 
diseases  of,  648. 
peripleuritic  abscesses  of,  649. 
tumors  of,  651. 
carcinoma,  654. 
echinococcus,  654. 
hemangiomata,  652. 
sarcoma,  653. 
Thorax,    acquired    congenital    deformities   of, 
623. 
acute    phlegmonous    inflammation    of    soft 

parts  of,  648. 
concussion  of,  628. 

congenital  cavernous  angioma  of,  652. 
congenital  deformities  of,  022. 
congenital  deformities  of  muscles  of,  623. 
contusions  of,  025. 
deformities  of,  022. 
fractures  and  dislocations  of.   643. 
gunshot  wounds  of  wall  of,  629. 
injuries  of,  025. 
subcutaneous,  625. 

physical  signs  of,  627. 
lymphangiomata  of,  652. 
neurofibroma  of,  652. 
neuroma  of,  652. 
wounds  of,  629. 
nonpenetrating,  629. 
penetrating,  630. 
wounds  of  great  vessels  of,  642. 
wounds  of  vessels  of,  629. 
Throat,  erysipelas  of,  496. 
herpes  of,  493. 

occurrence  of  bacteria  in,  09. 
Thrombosis,   330. 

following  alnlominal  operations,  767. 
I        symptoms  of,  336. 
Thrush,  483. 
Thymus  gland,  diseases   of,   579. 

sarcoma  of,  580. 
Thyreo-glossal  duct,  c>^sts  arising  from,  563. 
Thyroid  gland,  acute  inflammation  of,  571. 
cretinism  of,  570. 
diseases  and  tumors  of,  569. 
ecliinococcus  of,  571. 
myxedema  of,  570. 
syphilis  of,  571. 

tubercular  inflammation  of,  571. 
tumors  of,  malignant,  578. 
carcinoma,  578. 
sarcoma,  578. 
Thyroid  glands.  acces.sory,  499. 
Tissues,  effects  of  cold  upon.  208. 
effects  of  heat  upon,  210. 
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Tituiues,  efTcets  of  heat  upon,  classification  of, 
210. 
general  synipioma  of,  210. 
elTects  of  gunshot  upon,  27. 
pyogtMiic  germs  in,  08. 
Tissues  of  neck,  anatomical  details  of   (Mer- 

kel),  544. 
Tongue,  acquired  atrophy  of,  484. 
actinomycosis  of,  140,  480. 
cancer  of,  488. 

diagnasis  of,  490. 
chancre  of,  485. 
congenital  deformities  of,  484. 
congenital  shortening  of  frenum  of,  484. 
congenitally  fissured,  484. 
dermoid  cysts  of,  488. 
inflammations  of^  485. 
injuries  of,  484. 
leukoplakia  of,  486. 
syphilis  of,  485. 

secondary,  486. 
syphilitic  sclerosis  of,  486. 
tuberculosis  of,  152,  485. 
tumors  of,  487. 
angioma,  487. 

cavernous,  487. 
angioma  simplex,  487. 
cystic,  488. 

ranula,  488. 
lymphangioma,  487. 
cavernous,  487. 
cystic,  487. 
simple,  487. 
rare,  488. 
Tonsillitis,  catarrhal,  492. 
follicular,  402. 
parenchymatous.  4!)2. 
Tonsils,  acute  inflammatory  affections  of,  491. 
differential  diagnosis  of.  403. 
chancres  of,  317. 
chronic   inflammation   of,   495. 
herpes  of,  493. 
hyi)ertrophy  of,  495. 
injuries  of,  490. 
(K'currence  of  bact<?ria  in,  69. 
syphilis  of,  495. 
tuberculosis  of,  496. 
tumors  of,  497*. 
mixed,  497. 
Tooth  tumors,  234. 
Topography  of  bullet  wounds,  29. 
Torticollis.  531. 

spasmodic,  533. 
Toxic  and  other  effects  of  pyogenic  organisms, 
72. 


Trachea,  actitm  of  caustic  fluids  on,  583. 
examination  of,  580. 
fistula  of,  590. 

fracture  of  cartilages  of,  536. 
8<-alds  and  burns  of,  583. 
tumors  of,  594. 
wounds  of,  583. 
Tracheocele,  583. 

Traction  diverticula  of  esophagus,  620. 
Traumatic  aneurism,  10. 

symptoms  of,  10. 
Traumatic  blood  cyst  of  scalp,  388. 
Traumatic  dislocations,  295. 

differential  diagnosis  of,  300. 
Traumatic  gangrene,  201. 
Traumatic  synovitis  in  talx's,  168. 
Trocar,    introduction   of,    through   abdominal 

wall,  715. 
Trochlear  nerve,  injuries  of,  428. 
Trophic  ulcer,  213. 

True  septicemia,  signs  and  symptoms  of,  95. 
Tubercle,  anatomical,  151. 
Tubercular  syphilides,  323. 
Tubercular  arthritis,  159. 
TulH»rcula  dolorosa,  230. 
Tubercular  inflammation  of  skull,  412. 

of  thyroid  gland,  571. 
Tubercular  ulceration  of  esophagus,  612. 
Tuberculosis,  clinical  diagnosis  of,  147. 

differential  diagnosis  of,  from  certain  other 

diseases  of  joints,  167. 
laboratory  identification  of  bacillus  of,  147. 
of  lK)ne,  157. 
course  of,   158. 
diagnosis  (»f,  159. 
occurrence  of,  157. 
of  breast,  diffuse  miliary,  679. 
of  biirsje,  156. 
of  jaws,  475. 
of  joints,   159. 
of  knee-joint,   160. 

later  symptoms  of,  161. 
Tuberculosis  of  larynx,  590. 
of  lung,  662. 
of  lymph  glands,  153. 
characteristics  of,   153. 
differential  diagnosis  of,  154. 
of  neck,  552. 
cases    in    which   infection    extends    io 

periglandular  tissues.  555. 
cases  in   which   infect i(m   remains  con- 

fine<l  to  gland  tissue  proper,  553. 
differential  diagnosis  of,  554. 
of  the  lymph  nodes,  153. 
of  mamma,  678. 
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Tuberculosis  of  niamma,  diagnosis  of,  678. 
of  mastoid  process,  primary,  517. 
of  the  middle  ear,  516. 
of  mucous  membrane,  152. 
of  muscles,  156. 

of  nasal  mucous  membrane,  468. 
of  the  palate,  496. 
of  pharynx,  496. 

of  posterior  pharyngeal  wall,  152. 
of  salivary  glands,  523. 
of  skin,  150. 
'  of  soft  palate,  152. 
of  space  of  Retzius,  697. 
of  temporo-maxillary  articulation,  482. 
of  tendon  sheaths,  156. 
of  tendons,  156. 
of  tongue,  152,  485. 
of  tonsils,  496. 
primary,  of  muscles,  157. 
surgical,  147. 
synovial,  162. 

fibrinous  form  of,  163. 
purulent  form  of,  164. 
serous  form  of,  163. 
Tuberculosis  verrucosa  cutis,  151. 
Tuberculous  disease  of  brain,  437. 
Tuberculous  inflammation  of  salivary  glands, 

523. 
Tuberculous  lymph   nodes  in  parotid  gland, 

526. 
Tuberculous  osteomyelitis,  188. 
signs  and  symptoms  of,  188. 
Tuberculous  periostitis,  650. 
Tuberculous  peritonitis,  728. 

symptoms  and  diagnosis  of,  729. 
Tuberculous  pleuritis,  657. 
Tuberculous  pus,  152. 
Tuberculous  ulceration  of  rectum,  152. 
Tuberculous  ulcers  of  scalp,  398. 
Tubular  cancer  of  breast,  685. 
Tubulo  dermoids,  266. 
Tumor  albus  or  white  swelling,  161. 
Tumor,  edematous,  in  new-bom,  387. 
fatty,  227. 
fibrous,  228. 

villous,  of  bladder,  254. 
of  pelvis  of  kidney,  254. 
Tumors,  adenoid,  497. 
beniprn,  222. 
of    breast,    fibro-adenoma,    681. 
lipoma,  683. 
pure  myxoma,  683. 
of  larynx,  501. 
chondroma,   591. 
fibroma,  591. 


Tumors,  benign,  of  larynx,  papilloma,  591. 
of  lung,  664. 
bony,  233. 

connective-tissue,  227. 
cystic,  262. 
follicular,  264. 
mucous,  264. 
of  neck,  564. 

angioma  cavemosum,  565. 
angioma  simplex,  565. 
arising  from  thyreoglossal  duct,  563. 
blood  cyst,  564. 
branchiogenic  cysts,  562. 
cavernous  lymphangioma.  566. 
congenital  cystic  hygroma,  563. 
congenital  cystic  lymphangioma,  563. 
echinococcus,  565. 
of  mucous  burste.  564. 
of  second  cleft,  563. 
retention,  265. 

subcutaneous  atheromatous  cysts,  564. 
definition  and  classification  of,  221. 
diagnosis  of,  224. 
epithelial,  252. 

macroscopic  appearances  of,  226. 
malignant,  222,  225. 
following  injury,  223. 
local  recurrence  of,  222. 
of  breast,  acinous  cancer,  685. 
adenocarcinoma,  686. 
carcinoma,  684. 
contraindications  to  ofieration  in.  690. 
practical  suggestions  in,  690. 
carcinoma  simplex,  685. 
colloid  cancer,  686. 
sarcoma,  683. 
scirrhous  carcinoma,  686. 
symptoms  of,  481. 
of  jaws,  diagnosis  of,  480,  561. 
of  larynx,  592. 

carcinoma,  592. 
of  thyroid  gland,  578. 
carcinoma,  578. 
sarcoma,   578. 
regional  recurrence  of,  222. 
mixed,  of  palate,  497. 
of  pharynx,  497. 
of  salivary  gland.  524. 

diagnosis  of,  526. 
of  tonsil.  497. 
muscle,  239. 
number  of,  225. 
occurrence  of,  223. 
of  abdominal  wall,  dermoid,  698. 
echinococcus,  700. 
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Tumors  of  abdominal  wall,  epithelial  growths, 
700. 

fibroma,  608. 

lipoma,  700. 

sarcoma,  699. 
of  antrum,  477. 
of  brain.  436. 

general  symptoms  of,  438, 

gumma,  437. 

local  symptoms  of,  438. 

sarcoma.  437. 
of  breast,  cancer,  clinical  course  and  diag- 
nosis of,  686. 

cystosarcoma,  682. 
of  cranial   bones,  415. 
of  external  ear,  502. 
of  face,  453. 

carcinoma,  deep  or  infiltrating  form  of, 
459. 
of  frontal  sinus,  443. 
of  jaws,  477. 

bodies  of,  478. 

carcinoma,  477,  480. 
enchondroma,   477. 

epithcliomatu,  47S. 

fibro-sarcomata,  477-478,  470. 

leontiasis  ossium,  479. 
osteoma,  477. 

sarcoma,  477. 
-of  larynx,  carcinomata,  500. 
of  lower  part  of  pharynx,  499. 

carcinoma,  499. 

epithelioma,  499. 

sarcomata,  500. 
of  lung,  carcinoma,  663. 

sarcoma.  664. 
of  male  breast,  690. 
of  me<liastinum,  665. 

symptoms  of,  666. 
of  nasal  fossa*,  469. 

signs  and  symptoms  of.  470. 
of  nasopharynx,  fibrous,  498. 
of  nipple,   pendulous,  673. 
of  orbit,  460. 
of  palate,  497. 
of  pleura,  058. 

actinomycosis,  659. 

echinococcus,  659. 
of  salivary  glands,  524. 

adenoma,  527. 

angioma.  524. 

carcinoma,  527. 
soft  cellular  form  of,  528. 
fibroma,  524. 

fibro-sarcoma,  524. 


Tumors  of  salivary  glands,  lipoma,  524. 
lymphangioma,  524. 
sarcoma,  524. 
scirrhus,  527. 

spindle-celled  sarcoma,  524. 
of  scalp.  400. 
angioma  simplex,  402. 
angiomata.     See  Cirsoid  Aneurism, 
atheromatous  cyst,  400. 
blood  cysts,  403. 
carcinoma,  402. 
dermoid  cyst,  400. 
enchondroma,  404. 
endotheliomata,  404. 
fibroma,  402. 
keloid,  402. 
li})oma,  403. 
ncurofibromata,  402. 
nevus  vasculosus,  402. 
osteoma,  404. 
papillomata,  400. 
plexiform  neuroma,  402. 
sarcoma,  404. 
sebaceous  cyst,  400. 
of  thoracic  wall,  051. 
carcinoma,  654. 
echinococcus,  654. 
hemangiomata,  652. 
sarcoma.  653. 
of  tongue,  487. 
angioma,  487. 

cavernous,  487. 
angioma  simplex,  487. 
cystic  ranula,  488. 
lymphangioma,  487. 

cavernous,  487, 

cystic,  487. 

simple,  487. 
rare,  488. 
.sarcoma,  487. 
of  tonsil,  497. 
of  trachea,  504. 
of  umbilicus.  704. 
carcinoma.  704. 
pain   in,  224. 

relation  of,  to  surroimding  parts,  225. 
solid,  of  neck,  carcinoma,  568. 

chondroma,  567. 

fibroma,  566. 

lipoma,  566. 

lympho-sarcoma,  568. 

neuroma,  567. 

plexiform,  567. 

osteoma,  567. 

sarcoma,  568. 
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Tumors,  tooth,  234. 

Tympanic  membrane,  injuries  of,  504. 

rupture  of,  505. 
Tympanites  in  diffuse  purulent  peritonitis,  7 14. 
Typhoid  fever,  182. 

Typical  characters  of  septic  diseases,  88. 
Typical  phlegmon  of  palm,  77. 

Ulcer  of  esophagus,  peptic,  612. 

of  septum  of  nose,  perforating,  468. 

rodent,  257. 

trophic,  213. 

tuberculous,  of  scalp,  398. 
Ulcerating  epithelioma  of  scalp,  398. 
Ulcerating  gummata,  324. 
Ulceration,  tuberculous,  of  re<rtum,  152. 
Ulcerative  form  of   lupus,  150. 
Ulcerative  stomatitis,  483. 
Ulcus  durum,  310. 
Ulcus  elevatum,  311. 
Ulcus  molle,  314. 
Umbilicus,  congenital  anomalies  of,  701. 

diseases  of,  701. 

infection  of,  703. 

inflammatory  processes  in  infants  and  adults 
of,  703. 

gangrene  of,  215. 

perforations  of,  in  adults,  703. 

tumors  of,  704. 
carcinoma,  704. 
Union,  delayed,  291. 

failure  of,  291. 

faulty,  291. 

fibrous,  291. 

of  fractures,  period  required  for,  291. 
Upper  jaw,  fractures  of,  470. 
Urachus,  congenital  anomalies  of,  702. 
Uremia,  716. 

Urethra,  female,  occurrence  of  pyogenic  germs 
in,  71. 

male,  occurrence  of  pyogenic  germs  in,  70. 
Urine  in  difTuse  purulent  peritonitis,  711. 
Use  of  the  aspirating  needle.  83. 

in   diagnosis  of  acute  exudative  lesions  of 
joints,  174. 
Uterine  sepsis,  719. 
Uvula,  495. 

Vagina,  occurrence  of  bacteria   in,   71. 
Valsalva's  method  of  inflating  middle  ear,  512. 
Varicose  aneurism,  11,  329,  334. 
Varicose  veins,  337. 

in  pharynx,  407. 

of  leg,  signs  and  symptoms  of,  337. 
subjective,   338. 


'  Vein,  portal,  septic  inflammation  of,  99. 
Veins,  aspiration  of  air  into,  48. 

diseases  of,  335. 

dilatation  of,  in  acute  osteomyelitis,  180." 

hemorrhage  from  wounds  of,  48. 

mesenteric,  septic  thrombophlebitis  of,  99. 

varicose,  337. 
of  leg,  signs  and  s^'mptoms  of,  338. 
subjective,  338. 

of  neck,  wounds  of,  539. 

of  scalp.  389. 
Venous  sinuses  of  dura  mater,  inflammation 

of,  431. 
Ventricles,  hydrocephalus  of,  440. 
X'erruca,  252. 
Verruca  necrogenica,  151. 
Vertebral  artery  of  neck,  aneurisms  of,  560. 
Villous  tumor  of  bladder,  254. 

of  pelvis  of  kidney,  254. 
Visual  cortex  of  brain,  420. 
Vomiting  in  difTuse  purulent  peritonitis,  713. 
Vulva,  chancre  of,  313. 

gangrene  of,  215. 

Warts,  252. 
acuminate,  253. 
of  scalp,  400. 
Wax  in  ear,  507. 

Weber's  test  of  bony  conduction  of  ear,  .509. 
Wharton's  duct,   salivary   calculus   in,   diag- 
nosis of,  520. 
Wheatstone  reflecting  stereoscope,  364. 
Wounds,  actinomycosis  of,  137. 
anthrax  of,  136. 
arterial  pressure  in,  50. 
blood  changes  after  hemorrhage  of,  50. 
birdshot,  of  scalp,  301. 
bullet,  of  small  intestine,  745. 
of  stomach,  745. 
topography  of,  29. 
contused,  absence  of  hemorrhage  in,  6. 
gangrene  in,  7. 
of  abdominal  wall,  694. 
of  scalp,  390. 
shape  of,  7. 
contused  and  lacerated,  5. 
character  of,  5. 
diagnosis  of,  7. 
infection  of,  7. 

injuries  of  blood-vessels  in,  6. 
diagnosis  in  examination  of,  392. 
diseases  of,  85. 

effects  of  severe  hemorrhage  of,  51. 
erysipelas  of,  120. 
complications  of,  122. 
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Wounds,   erysipelas   of,   constitutional   symp- 
toms of,  121. 

onset  of  disease  in,  120. 
gunshot,  23. 

aseptic  healing  of,  29. 

of  abdomen,  735,  737. 

of  abdominal  wall,  694. 

of  diaphragm,  737. 

of  face,  447. 

of  heart,  640. 
diagnosis  of,  640. 

of  intestine,  737. 

of  kidney,  737. 

of  lung,  034,  630,  737. 

of  neck,  537,  604. 

of  pleura,  737. 

of  scalp,  391. 

of  wall  of  thorax,  629. 

produced  by  automatic  pistols,  33. 
hematogenous  infe<-tion  of,  1. 
hemorrhage  of,  47. 

from  arteries,  47. 

from  veins,  48. 
incised,  8. 

bleeding  of,  8. 

division  of  muscles  and  tendons  in.  9. 

division  of  nerve  trunks  in,  9. 

gaping  of,  8. 

of  scalp,  390. 

pain  of,  8. 
infected,  amputation  of  arm    for.  92. 
lacerated,  extiminution  of,  5. 

of  abdominal  wall,  694. 

of  s<alp,  390. 
leucocytosis  of,  103. 

diagnostic  value  of,  104. 
lymphangitis  of,  94. 
nonpenetrating,  of  lung,  630. 

of  pleura,  630. 

of  thorax,  629. 
of  abdominal    wall,  693. 
of  blood-vessels  of  neck,  537. 
of  ])rain,  428. 

symptoms  of,  429. 
of  esophagus,  543. 
of  external  ear,  503. 
of  face,  447. 
of  heart,  640. 
of  hypoglossal  nerve,  542. 
of  intercostal  arteries,  630. 
of  internal  mammary  artery,  629. 
of  large  intestine,  748. 
of  larynx,  583. 

of  lung,  subcutaneous  emphysema  in,  634. 
of  mesentery,  744. 


Wounds  of  neck,  536. 
of  nerves,  fibroneuroma  from,  11. 
of  nerves  of  neck,  540. 
of  omentum,  749. 
of  orbit,  460. 

of  particular  blood-vessels  of  neck,  538. 
of  pleura,  subcutaneous  emphysema  in,  634. 

symptoms  of,  631. 
of  pneumogastric  ner^'e,  541. 
of  posterior  thoracic  nerve,  542. 
of  stomach,  untreated,  prognosis  of,  733. 
of  sympathetic  cord,  541. 
of  thoracic  duct,  542. 
of  thorax,  629. 
of  trachea,  583. 
of  veins  of  neck,  539. 
of  vessels  of  thorax,  629. 
open,  2. 

of  scalp,  389. 
penetrating,  of  abdomen,  732. 

symptoms  and  diagnosis  of,  733. 

of  great  vessels  of  thorax,  642. 

of  heart,  637. 

of  lung,  633. 
infection  of,  635. 

of  pericardium,  637. 

of  pleura,  631. 
infection  of,  633. 

of  thorax,  630. 
poisoned,  12. 
poisoned  arrow,  characters  of,  21. 

symptoms  of,  21. 
produced  by  artillery,  46. 

by  high-powered   rifles   of   small    caliber, 
firing  soft-nosed  bullet,  32. 

by  modem  military  rifles  and  pistols,  24. 

by   rifles    and    rifled    pistols    with    black 
powder  and  soft-lead  bullets,  41. 

by  shotguns,  43. 
punctured,  9. 

<liagnosis  of  pyogenic  infections  in.  11. 

localization  of  foreign  bodies  in,   10. 

of  arteries,  10. 

of  nerves,  11. 

of  scalp,  391. 

of  veins,  11. 

signs  of  infection  in,  11. 
pyemia  of,  114. 

methods   of   infection,    114. 

varieties  of,  114. 
stab,  of  abdomen,  734,  735. 
subcutaneous,  1. 

of  scalp,  386. 
anatomical  peculiarities  of,  386. 
signs  of  contusion  in,  386. 
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Wounds,  tetanus  of,  122. 

acute  types  of,  '123. 

chronic  types  of,  123,  125. 
.  course  of,  124. 

invasion  of,  124. 

of  head,  125. 

subacute,  125. 
Wry-neck,  531. 
forms  of,  533. 
spasmodic,  533. 

Xanthoma,  250. 
X-ray  apparatus,  339. 
description  of,  330. 
current  in,  330. 
induction  coils  in,  340. 
interrupters  in,  341. 
Caldwell,  344. 

Wehnelt,  principles  and  construction  of, 
341. 
static  machines  u^ed  in,  330. 
tube  of  Dr.  E.  (JrUnmach.  347. 
of  E.  Gundelach,  347. 
of  Queen,  340. 
tubes  in,  344. 
X-ray  bums,  382. 

after  single  exposures,  383. 
upon  X-ray  operators,  381. 
X-ray  diagnosis  of  deformities  of  bone,  309. 
of  dislocations,  300. 
of  fractures,  307. 
certain  limitations,  307. 
X-rays,  chronic  <iisturbanecs  produced  by  fre- 
quent exposures  to,  384. 
azoiispermia,  384. 
epithelioma,  384. 
detection  of  biliary  calculi  by,  381. 

of  chemical  composition  of  kidney  stones 
by,  370. 
conditions  neccssarv  for  success  in,  370. 


X-rays,  detection   of   pathological   concretion 
by,  374. 
of  stone  in  urinary  bladder  by,  378. 
of  ureteral  calculi  by,  378. 
detection  and  localization  of  foreign  bodies 
by,  370. 
Mackenzie-Davidson  localizer,  371. 
Sweet's  localizer,  371. 
recognition  of  tumors  and  diseases  of  the 
soft  parts  by,  374. 
X-rays  in  surgical  diagnosis  in   injuries  and 
diseases,  307. 
technic  of,  348. 
details  of,  350. 
fluoroscope  in,  358. 
general,  of  radiography,  348. 
cervical  spine,  357. 
collar  bone,  350. 
compression  diaphragm,  355. 
distortion,  354. 
head,  350. 
hip-joint,  357. 
knee,  leg,  foot,  358. 
shoulder-joint,  350. 
spine,  kidney  region,  357. 
thorax,  357. 
making   of   X-ray   pictures    and    develop- 
ment of  photographic  plate,  359. 
stereoscopic  radiography  in.  300. 

apparatus   for  taking  stereoscopic   pic- 
tures. 301. 
apparatus  for  viewing  stereoscopic  ra- 
diographs, 304. 
method    of    producing    X-ray    pictures. 

300. 
metho<ls  of  taking  8tereoscoi)ic  pictures. 
303. 


Zygomatic  process,  fractures  of,  471. 
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